
Doc Code: TRACK1 .REQ 
Document Description: TrackOne Request 

PTO/AIA/424 (04-14) 

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION 
UNDER 37 CFR 1.102(e) (Page 1 of 1) 

First Named 
Inventor: Jeffrey R. Ambroziak I Nonprovisional Application Number (if I 

known): 

Title of 
Invention: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUl)-BASED CHARGING OF ELECTRIC VEHICLES 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR 
THE ABOVE-IDENTIFIED APPLICATION. 

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in 
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met 
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee, 
and examination fee are filed with the request or have been already been paid. I understand 
that any required excess claims fees or application size fee must be paid for the application. 

2. I understand that the application may not contain, or be amended to contain, more than four 
independent claims, more than thirty total claims, or any multiple dependent claims, and that 
any request for an extension of time will cause an outstanding Track I request to be dismissed. 

3. The applicable box is checked below: 

I. [?] Original Application {Track One) - Prioritized Examination under§ 1.102{e){1) 

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a). 
This certification and request is being filed with the utility application via EFS-Web. 

---OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111 (a). 

This certification and request is being filed with the plant application in paper. 

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each 

II. 

inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is 
filed with the application. 

0 Request for Continued Examination - Prioritized Examination under§ 1.102{e){2) 

i. A request for continued examination has been filed with, or prior to, this form. 
ii. If the application is a utility application, this certification and request is being filed via EFS-Web. 
iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a), or is 

a national stage entry under 35 U.S.C. 371. 
iv. This certification and request is being filed prior to the mailing of a first Office action responsive 

to the request for continued examination. 
v. No prior request for continued examination has been granted prioritized examination status 

under 37 CFR 1.102(e)(2). 

Signature/Carson C.K. Fincham, Reg.#54096/ DateJUn8 23, 2023 

~p~~~Typed) Carson C.K. Fincham Practitioner 54096 
Registration Number 

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 
Submit multiole forms if more than one sianature is reauired. * 

~ *Total of 
1 

forms are submitted. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Page 1 of 2 
P .0. Box 1450 

Alexandria, VA 22313 1450 
www.uspto.gov 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION# 
18/340,781 

Title of Invention 

RECEIPT DATE /TIME 
06/23/2023 07:47:32 PM ET 

ATTORNEY DOCKET# 
C F0l-001-02-07 

SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUl)-BASED CHARGING OF 
ELECTRIC VEHICLES 

Application Information 

APPLICATION TYPE Utility- Nonprovisional Application 
under 35 USC lll(a) 

CONFIRMATION# 8229 

PATENT CENTER# 62329717 

CUSTOMER# 89411 

CORRESPONDENCE -
ADDRESS 

Payment Information 

PATENT# -

FILED BY Carson Fincham 

AUTHORIZED BY -

FILING DATE -

FIRST NAMED Mr.Jeffrey R. Ambroziak 
INVENTOR 

PAYMENT METHOD 
CARD/ 6195 

PAYMENT TRANSACTION ID 
E20236MJ48468901 

PAYMENT AUTHORIZED BY 
Carson Fincham 

PRE-AUTHORIZED ACCOUNT 

505363 

PRE-AUTHORIZED CATEGORY 

37 CFR 1.16 (National application filing, search, and examination fees); 37 

FEE CODE 

2830 

2817 

2111 

4011 

CFR 1.17 (Patent application and reexamination processing fees); 37 CFR 1.19 
(Document supply fees); 37 C FR 1.20 (Post Issuance fees); 37 CFR 1.21 
(Miscellaneous fees and charges) 

DESCRIPTION 

PROCESSING FEE, EXCEPT IN 
PROVISIONAL APPLICATIONS 

REQUEST FOR PRIORITIZED 
EXAMINATION 

UTILITY PATENT APPL. SEARCH 
FEE 

BASIC FILING FEE- UTILITY 

ITEM PRICE($) 

56.00 

1680.00 

280.00 

64.00 

QUANTITY ITEM TOTAL($) 

1 56.00 

1 1680.00 

1 280.00 

1 64.00 
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2311 EXAMINATION OF ORIGINAL 
PATENT APPLICATION 

320.00 1 

TOTAL 
AMOUNT: 

Page 2 of 2 

320.00 

$2,400.00 

This Acknowledgement Receipt evidences receipt on the noted date by the US PTO of the indicated documents, characterized 
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MP E P 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR l.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U .S .C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the US PTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MP E P 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subjectto prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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lnventor(s): AMBROZIAK et al. 
Title: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUl)-BASED CHARGING OF 

ELECTRIC VEHICLES 
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ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# 
18/340,781 

Title of Invention 

RECEIPT DATE /TIME 
06/23/2023 07:47:32 PM ET 

ATTORNEY DOCKET# 
C F0l-001-02-07 

SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUl)-BASED CHARGING OF 
ELECTRIC VEHICLES 

Application Information 

APPLICATION TYPE Utility- Nonprovisional Application 
under 35 USC lll(a) 

CONFIRMATION# 8229 

PATENT CENTER# 62329717 

CUSTOMER# 89411 

CORRESPONDENCE -
ADDRESS 

Documents 

PATENT# -

FILED BY Carson Fincham 

FILING DATE -

FIRST NAMED Mr.Jeffrey R. Ambroziak 
INVENTOR 

AUTHORIZED BY -

TOTAL DOCUMENTS: 7 

DOCUMENT PAGES DESCRIPTION SIZE (KB) 

CF 01-001-02-07 ADS 06-
23-23.pdf 

CF 01-001-02-
07 RE Q PE 06-23-23.pdf 

CF0l-001-02-07 COMB 06-
23-23.pdf 

CF 01-001-02-07 FIG 06-23-
23.pdf 

CF0l-001-02-07 CON 06-
23-23.pdf 

9 Application Data Sheet 

2 

3 

10 

37 

Track One Request 

Oath or Declaration filed 

Drawings-only black and white 
line drawings 

2175 KB 

122 KB 

903 KB 

245 KB 

342 KB 
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CF0l-001-02-07 CON 06-
23-23-5 PE C .pdf 

CF0l-001-02-07 CON 06-
23-23-C LM .pdf 

CF0l-001-02-07 CON 06-
23-23-ABST.pdf 

Digest 

DOCUMENT 

CF 01-001-02-07 ADS 06-23-
23.pdf 

Page 2 of 3 

(1-32) 32 Specification 313 KB 

(33-36) 4 Claims 122 KB 

(37-37) 1 Abstract 116 KB 

MESSAGE DIGEST(SHA-512) 

4322C 287D7C 06F 8B4C 68B681D56BCC 779A02C 43706E 12F 681 
DC69B516F4DF3E102FE26CE6CB9388B82A964538CA47A4580 
7C 89737C 95717C 7 AA 7BC 377969AB 6A 

CF 01-001-02-07 RE Q_P E 06- 77654AB E 73DA 71C 9F DOA DE 25F 0AD 1D24E F 1496092EA28230D 
23-23.pdf 4A60DA20E OE C 0065B835F BC 760C SC 1914D6B93170B 05C lC OB 

7811954B54C34E351D295524FB7784 

CF 01-001-02-07 COMB 06-23- 30122E 19B4E CAF DAA lE 21C 67 4332E 00C 62F 9A5430E 683F 2FA 
23.pdf C 074AF OE 929B401F 7D385CAC C 3C 8440F 7B3468F 0164B 5D7E 3 

72030AB E FE C 26D809C 31CC 52B9E 783 

CF 01-001-02-07 FIG 06-23-
23.pdf 

CF0l-001-02-07 CON 06-23-
23.pdf 

CF0l-001-02-07 CON 06-23-
23-5 PE C .pdf 

CF0l-001-02-07 CON 06-23-

EC 0B5C 9F C 20534B 305A2E D40F AF 76E 164073626C 83775D4C E 
804286C7FDF8B057029A5A779C4713BB1F0262F2DD3B66F7E2 
C81DB6A0F5DDD5D682CFE174BB15D 

C 772C 65D88B BC F 72032F CF 8EA3B2DE 402551585C 2F 7C 7 AF lF 
62F011E4D4DDF3619F9A4253D90BA6490BC40AE308C2DE8B6 
2175FD22ADC33E8B4DD746570A77CF 

9A639A27DA898F0081A16D1E2D6BF09E2B53849FCA18A7E4D 
3C B35E 63882E 3A 7655AAA20E4AAD3C BC470017 AAF DA4E 46F 
60A902025C BE 8B9AC 85675932F B 91E 0 

2582E 996C 5656FAB 15A lAE 9C B D 16C E DABE 1B011430B066A22 
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23-C LM .pdf 

CF0l-001-02-07 CON 06-23-
23-ABST.pdf 

Page 3 of 3 

79A084F05573A089A07DFD9887EC4D23394AD4B6435754E538 
1A9C3D8A6D1DA51CCAB0BD95E0348 

13750623607123A6494E 45138F 41D8E 8CA6C 6B527BC DA36D66 
14468BE48A54C3834C48E06765EB1A7F83D0A33F4877901B04 
285F507C898D4D13AB2CFD1AB462 

This Acknowledgement Receipt evidences receipt on the noted date by the US PTO of the indicated documents, characterized 
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MP E P 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR l.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U .S .C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the US PTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MP E P 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subjectto prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 

IPR2025-00152 
Tesla EX1002 Page 17



PTO/AIA/14 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number CF01-001-02-07 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention 
SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUl)-BASED CHARGING OF ELECTRIC 
VEHICLES 

The application data sheet is part of the provisional or non provisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

Mr. Jeffrey R. Ambroziak 

Residence Information (Select One) (!) US Residency 0 Non US Residency 0 Active US Military Service 

City Guilford I State/Province I CT I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 563 Lake Drive 

Address 2 

City I Guilford I State/Province I CT 

Postal Code I 06347 I Countryi I us 

Inventor 2 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

Mr. Carson C.K. Fincham 

Residence Information (Select One) (!) US Residency 0 Non US Residency 0 Active US Military Service 

City Ridgefield I State/Province I CT I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 125 Florida Road 

Address 2 

City I Ridgefield I State/Province I CT 

Postal Code I 06877 I Countryi I CT 

All Inventors Must Be Listed - Additional Inventor Information blocks may be I generated within this form by selecting the Add button. 
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PATENT 

SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUl)-BASED CHARGING OF ELECTRIC VEHICLES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present Application claims benefit and priority under 35 U.S.C. §120 to, and is a Continuation of, 

U.S. Patent No. 17/826,229 filed on May 27, 2022 and titled "SYSTEMS AND METHODS FOR Bl-DIRECTIONAL, 

REVERSE, AND COOPERATIVE CHARGING OF ELECTRIC VEHICLES", which itself claims benefit and priority 

to U.S. Patent No. 17/306,776 filed on May 3, 2021 and titled "SYSTEMS AND METHODS FOR CHARGING 

ELECTRIC VEHICLES", which issued as U.S. Patent No. 11,631,987 on April 18, 2023 and which itself claims 

benefit and priority to U.S. Patent Application No. 17/012,325 filed on September 4, 2020 and titled "SYSTEMS 

AND METHODS FOR CHARGING ELECTRIC VEHICLES UTILIZING A TOUCH-SENSITIVE INTERFACE", 

which issued as U.S. Patent No. 10,998,753 on May 4, 2021 and which itself claims benefit and priority to U.S. 

Patent Application No. 15/848,017 filed on December 20, 2017 and titled "SYSTEMS AND METHODS FOR 

CHARGING ELECTRIC VEHICLES UTILIZING A TOUCH-SENSITIVE INTERFACE", which issued as U.S. 

Patent No. 10,819,135 on October 27, 2020 and which itself claims benefit and priority to U.S. Patent Application 

No. 12/502,041 filed on July 13, 2009 and titled "SYSTEMS AND METHODS FOR ELECTRIC VEHICLE 

CHARGING AND POWER MANAGEMENT" which issued as U.S. Patent No. 9,853,488 on December 26, 2017 

and which itself claims benefit and priority under 35 U.S.C. §119(e) to U.S. Provisional Patent Application Serial 

No. 61/134,646 filed July 11, 2008, entitled "SYSTEM AND METHOD OF DISTRIBUTION FOR CHARGING 

ELECTRIC VEHICLES", the entirety of each of which is incorporated by reference herein for all purposes. 

BACKGROUND 

[0002] Improvements in battery technology provide the potential of economically viable electric-powered modes 

of transportation including, but not limited to, automobiles, motorcycles, buses, etc. One oft cited drawback of 

such electrical vehicles is the need to plug them in regularly to replenish their electrical charge. First, such 

charging will likely require more time than is typically required to fill up an automobile with a petroleum based 

product. As a result, the owner of an electrical automobile must often times adhere to a schedule of charging that 

renders the automobile unusable for protracted stretches of time. In addition, there exists a resistance to 

performing the act of plugging in an automobile and subsequently unplugging the vehicle in order to maintain a 

charged vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] An understanding of embodiments described herein and many of the attendant advantages thereof may 

be readily obtained by reference to the following detailed description when considered with the accompanying 
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drawings, wherein: 

FIG. 1 is a block diagram of a system according to some embodiments; 

FIG. 2 is a block diagram of a system according to some embodiments; 

FIG. 3 is a block diagram of a system according to some embodiments; 

FIG. 4 is a block diagram of a system according to some embodiments; 

FIG. 5 is a perspective diagram of a system according to some embodiments; 

FIG. 6 is a perspective diagram of a system according to some embodiments; 

FIG. 7 is a diagram of an exemplary interface according to some embodiments; 

FIG. 8 is a flow diagram of a method according to some embodiments; 

FIG. 9 is a flow diagram of a method according to some embodiments; and 

FIG. 10 is a flow diagram of a method according to some embodiments 

DETAILED DESCRIPTION 

I. Introduction 

[0004] Applicant has recognized that, in some situations, it may be advantageous to intelligently charge vehicles. 

In some embodiments, for example, intelligent vehicle charging may comprise receiving (e.g., from a vehicle 

sensor) information indicative of a presence of a vehicle in a parking space. Intelligent charging may also or 

alternatively comprise receiving (e.g., from a communication device) information indicative of an identifier of the 

vehicle, determining, based at least on the information indicative of the identifier of the vehicle, a charging 

schedule for the vehicle, and/or charging, in accordance with the charging schedule, the vehicle. 

[0005] Applicant has also recognized that, in some situations, it may be advantageous to provide intelligent 

quantitative load balancing for vehicle charging. In some embodiments, for example, intelligent quantitative load 

balancing for vehicle charging may comprise determining an estimated amount of power required to charge a 

plurality of vehicles to desired levels. Intelligent quantitative load balancing for vehicle charging may also or 

alternatively comprise providing (e.g., via a communication device), to a Power Supplying Entity (PSE), 

information indicative of the required power, receiving (e.g., via the communication device), from the PSE, 

information indicative of a time when a best available rate will be available to purchase the required power, and/or 

charging, at the indicated time and via a plurality of vehicle charging devices, the plurality of vehicles. 

[0006] Applicant has further recognized that, in some situations, it may be advantageous to provide intelligent 

qualitative load balancing for electrical loads (e.g., vehicle charging). In some embodiments, for example, 

intelligent qualitative load balancing for electrical loads may comprise determining an electrical load that requires 

electrical power, determining a plurality of available sources of electrical power, determining a characteristic of 

each of the plurality of available sources of power, selecting, based at least in part on the determined 
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characteristics of the plurality of available sources of power, one or more of the available sources of power, and/or 

activating at least one of electrical switch to cause electrical power from the selected one or more of the available 

sources of power to be provided to the electrical load. 

II. Terms and Definitions 

[0007] Throughout the description that follows and unless otherwise specified, the following terms may include 

and/or encompass the example meanings provided in this section. These terms and illustrative example meanings 

are provided to clarify the language selected to describe embodiments both in the specification and in the 

appended claims, and accordingly, are not intended to be limiting. 

[0008] Some embodiments described herein are associated with a "Power Supplying Entity (PSE)". As used 

herein, the terms "power supplying entity" and "PSE" may generally be utilized interchangeably and may generally 

refer to any entity (e.g., person, company, and/or organization or group) that is associated with the generation 

and/or provision, transmission, storage, and/or conversion of electrical energy. APSE device may comprise any 

type of device associated with such generation and/or provision, transmission, storage, and/or conversion of 

electrical energy. Examples of PSE devices may include, but are not limited to, a power generation unit (e.g., a 

gas, coal, oil, biomass, and/or solar boiler and/or generator), a power generation facility (e.g., a hydroelectric 

facility), electric transmission lines, a transformer and/or inverter, a battery, a meter, and/or a capacitor. 

[0009] Some embodiments described herein are associated with an "Electric Charging System (ECS)". As used 

herein, the terms "electric charging system" and "ECS" may generally be utilized interchangeably and may 

generally refer to any combination of hardware, software, firmware, and/or microcode that is operative to conduct, 

manage, schedule, and/or otherwise facilitate the charging of one or more vehicles. As utilized in some 

embodiments, an ECS may comprise a system configured to charge a plurality of vehicles (such as electric and/or 

hybrid-electric vehicles) parked in a parking lot and coupled to accept (e.g., from the ECS and/or a component 

thereon electrical power. In some embodiments, such vehicles may be coupled to accept electrical power from 

an ECS in a wired and/or wireless fashion. 

[0010] As used herein, the term "electric vehicle" may generally refer to any vehicle that utilizes, stores, and/or 

provides electrical power (e.g., buses, trains, cars, semi-trucks, ships, submarines, aircraft, dirt bikes, All Terrain 

Vehicles (ATV), scooters, and/or lawn mowers). Almost all typical vehicles comprise a battery, for example, and 

would thus qualify as "electric vehicles". Similarly, the term "electric car" as utilized herein may generally refer to 

any electric vehicle that may suitably be described as a car. This may include, in some embodiments, passenger 

cars of any size or class or configuration, passenger trucks such as pickup trucks, vans, etc. Some embodiments 

are more specifically directed to and/or may be particularly advantageously applied to certain types or classes of 

electric vehicles and/or electric cars. Electric-drive vehicles or "True Electric Cars (TEC)", for example, comprise 
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a class of vehicles that derive power (and thus motion) by utilizing one or more electric motors. Some electric

drive vehicles may store energy for powering such motors in one or batteries (the typical configuration for a TEC). 

Some electric-drive vehicles may instead utilize power obtained from operation of a small internal combustion 

engine, fuel cell, or the like. This class of vehicle is typically referred to as a "hybrid" electric vehicle. 

[0011] Some embodiments described herein are associated with a "control system". As used herein, the term 

"control system" may generally refer to any combination of hardware, software, firmware, and/or microcode that 

is operative to carry out and/or facilitate embodiments described herein. For example, a control system may 

comprise a processor performing instructions of a program to facilitate intelligent vehicle charging. The control 

system may comprise, according to some embodiments, a single device and/or component or may comprise any 

practicable number of networked devices. 

[0012] Some embodiments described herein are associated with a "network device". As used herein, the term 

"network device" may generally refer to any device that can communicate via a network. Examples of network 

devices include a PC, a workstation, a server, a printer, a scanner, a facsimile machine, a copier, a PDA, a storage 

device (e.g., a disk drive), a hub, a router, a switch, and a modem or a wireless phone. In some embodiments, 

network devices may comprise one or more network components, such as a Static Random Access Memory 

(SRAM) device or module, a network processor, and/or a network communication path, connection, port, or cable. 

Some examples of network devices may include, but are not limited to, servers or controllers, customer devices, 

vehicles and/or vehicle components, input devices, output devices, and peripheral devices. 

[0013] As used herein, the terms "server" and "controller" may be used interchangeably and may generally refer 

to any device that may communicate with one or more vehicles, PSE devices, ECS devices, one or more third

party servers, one or more remote controllers, one or more customer devices, one or more peripheral devices 

and/or other network nodes, and may be capable of relaying communications to and/or from each such device. 

A controller or server may, for example, comprise one or more network devices and/or components. 

[0014] Some embodiments described herein are associated with an "input device". As used herein, the term 

"input device" may generally refer to any device that is used to receive or process input. An input device may 

communicate with and/or be part of another device (e.g., a wagering game device). Some examples of input 

devices include, but are not limited to: a button, a key, one or more softkeys and/or variable function input devices, 

a bar-code scanner, a magnetic stripe reader, a computer keyboard, a pointing device (e.g., a computer mouse, 

touchpad, and/or trackball), a point-of-sale terminal keypad, a touch-screen, a microphone, an infrared sensor, a 

sonic ranger, a computer port, a video camera, a motion detector, an accelerometer, a thermometer, a digital 

camera, a network card, a Universal Serial Bus (USB) port, a Global Positioning System (GPS) receiver, a Radio 

Frequency IDentification (RFID) receiver, a RF receiver, a pressure sensor, and a weight scale or mass balance. 

[0015] Some embodiments described herein are associated with an "output device". As used herein, the term 

"output device" may generally refer to a device that is used to output information. An output device may 
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communicate with and/or be part of another device. Some examples of output devices may include, but are not 

limited to: a Cathode Ray Tube (CRT) monitor, a Liquid Crystal Display (LCD) screen, a Light Emitting Diode 

(LED) screen, a printer, an audio speaker (or other sound or noise-producing device), an Infra-red Radiation (IR) 

transmitter, a RF transmitter, a vibration device, an olfactory emitter, and/or a data port. 

[0016] It should be understood that some devices may function and/or operate as both input and output devices. 

A touch-sensitive display device (or "touch screen"), for example, may both receive input by receiving pressure 

and/or electrostatic indications via a display screen and may also provide output such as graphics, text, and/or 

other data via the same display screen. 

[0017] Some embodiments herein are associated with "communication". As used herein, the term 

"communication" may refer to any information, data, and/or signal that is provided, transmitted, received, and/or 

otherwise processed by an entity, and/or that is shared or exchanged between two or more people, devices, 

and/or other entities. Communications may be external to one or more devices, internal (e.g., within a device 

and/or component), wired, wireless, continuous, and/or intermittent. Communications may involve, for example, 

one or more of transmitting, receiving, relaying, processing, and/or otherwise interfacing with information and/or 

data. Some, but not all, possible communication networks that may be utilized for such communications include: 

a Local Area Network (LAN), a Wide Area Network (WAN), the Internet, a telephone line (e.g., a Public Switched 

Telephone Network (PSTN)), a cable line, a radio channel, an optical communications line, and/or a satellite 

communications link. A variety of communications protocols may be utilized to facilitate and/or conduct such 

communications, including but not limited to: Ethernet (or IEEE 802.3), Internetwork Packet Exchange IPX), 

Service Advertising Protocol (SAP), Asynchronous Transfer Protocol (ATP), Bluetooth®, and/or Transmission 

Control Protocol (TCP)/lnternet Protocol (IP). Communications may be encrypted to ensure privacy and prevent 

fraud in any of a variety of ways that are or become known or practicable. 

[0018] Devices in communication with each other need not be continually transmitting to each other. On the 

contrary, such devices need only transmit to each other as necessary, and may actually refrain from exchanging 

data most of the time. For example, a device in communication with another device via the Internet may not 

transmit data to the other device for weeks at a time. 

[0019] As used herein, the terms "information" and "data" may be used interchangeably and may refer to any 

data, text, voice, video, image, message, bit, packet, pulse, tone, waveform, and/or other type or configuration of 

signal and/or information. Information may be or include information packets transmitted, for example, in 

accordance with the IP Version 6 (IPv6) standard as defined by "Internet Protocol Version 6 (IPv6) Specification" 

RFC 1883, published by the Internet Engineering Task Force (IETF), Network Working Group, S. Deering et al. 

(December 1995). Information may, according to some embodiments, be compressed, encrypted, and/or 

otherwise packaged or manipulated in accordance with any method that is or becomes known or practicable. 
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[0020] In addition, some embodiments described herein are associated with an "indication". As used herein, the 

term "indication" may be used to refer to any indicia and/or other information indicative of or associated with a 

subject, item, entity, and/or other object and/or idea. As used herein, the phrases "information indicative of' and 

"indicia" may be used to refer to any information that represents, describes, and/or is otherwise associated with 

a related entity, subject, or object. lndicia of information may include, for example, a code, a reference, a link, a 

signal, an identifier, and/or any combination thereof and/or any other informative representation associated with 

the information. In some embodiments, indicia of information (or indicative of the information) may be or include 

the information itself and/or any portion or component of the information. In some embodiments, an indication 

may include a request, a solicitation, a broadcast, and/or any other form of information gathering and/or 

dissemination. 

[0021] As used herein, the term "coupled" may generally refer to any type or configuration of coupling that is or 

becomes known or practicable. Coupling may be descriptive, for example, of two or more objects, devices, and/or 

components that are communicatively coupled, mechanically coupled, electrically coupled, and/or magnetically 

coupled. The term "communicatively coupled" generally refers to any type or configuration of coupling that places 

two or more objects, devices, components, or portions, elements, or combinations thereof in communication. 

Mechanical, electrical, and magnetic communications are examples of such communications. The term 

"mechanically coupled" generally refers to any physical binding, adherence, attachment, and/or other form of 

physical contact between two or more objects, devices, components, or portions, elements, or combinations 

thereof. 

[0022] The term "electrically coupled" indicates that one or more objects, devices, components, or portions, 

elements, or combinations thereof, are in electrical contact such that an electrical signal, pulse, or current (e.g., 

electrical energy) is capable of passing between the one or more objects, enabling the objects to electrically 

communicate with one another. In some embodiments, electrical coupling may enable electrical energy to be 

transmitted wirelessly between two or more objects and/or devices. The term "magnetically coupled" indicates 

that one or more objects, devices, components, or portions, elements, or combinations thereof, are within one or 

more associated magnetic fields. Objects may be electrically and/or magnetically coupled without themselves 

being physically attached or mechanically coupled. For example, objects may communicate electrically through 

various wireless forms of communication or may be within (at least partially) a magnetic field, without being 

physically touching or even adjacent. 

Ill. General Electrical Distribution Systems 

[0023] Referring first to FIG. 1, a block diagram of a system 100 according to some embodiments is shown. The 

various systems described herein are depicted for use in explanation, but not limitation, of described 
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embodiments. Different types, layouts, quantities, and configurations of systems described herein may be utilized 

without deviating from the scope of some embodiments. 

[0024] According to some embodiments, the system 100 may comprise one or more power sources 102 that are 

coupled to provide electrical power to one or more power distribution networks 104, which are commonly referred 

to as electrical "grids". Such electrical grids 104 may, in some embodiments, be coupled via inter-grid distribution 

lines 106. While such inter-grid power transfer couplings are generally referred to as transmission lines, it should 

be understood that other forms of inter-grid power transfer couplings may also or alternatively be utilized, whether 

or not they actually comprise lines, wires, or other physical electrical conduits (e.g., RF and/or microwave wireless 

power transmission). 

[0025] In some embodiments, the system 100 may comprise one or more electrical demands or loads and/or 

types of such loads to which the electrical grid 104 provides electrical energy. The system 100 may comprise, for 

example, a residential demand 110, a transportation demand 120, an industrial demand 130, and/or a commercial 

demand 140. In some embodiments, the system 100 may comprise fewer or more types of electrical demands 

110, 120, 130, 140 than are shown in FIG. 1. According to some embodiments, any of the various types of 

electrical demands 110, 120, 130, 140 may be comprised of one or more electrical loads, nodes, and/or other 

types and/or configurations of electrical demands. 

[0026] In some embodiments, electrical energy from the one or more power sources 102 may be "intelligently" 

directed, via the grid 104 (and/or specific components thereof not explicitly shown in FIG. 1), to selected electrical 

nodes or loads and/or to selected types of electrical demands 110, 120, 130, 140. According to some 

embodiments, one or more of the electrical demands 110, 120, 130, 140 may communicate with the grid 104 to 

schedule specific known and/or estimated electrical demands or loads. Such scheduling may, for example, be 

configured to reduce the cost of any such specific known and/or estimated electrical demands or loads (e.g., by 

taking advantage of time-of-day rates) and/or may be configured to more efficiently manage electrical generation 

(e.g., by the one or more power sources 102) and/or transmission (e.g., via the grid 104). 

[0027] Turning to FIG. 2, a block diagram of a system 200 according to some embodiments is shown. In some 

embodiments, the system 200 may be similar in configuration and/or functionality to the system 100 of FIG. 1. As 

shown in FIG. 2, for example, the system 200 may comprise a hydroelectric facility 202 coupled to provide power 

to a power distribution network/grid 204. The system 200 may also or alternatively comprise transmission lines 

206, which may for example, carry electrical energy from the hydroelectric facility 202 to and/or through the grid 

204 and/or to one or more other grids (not shown in FIG. 2). The transmission lines 206 may also or alternatively 

carry electrical energy to one or more of a residential subdivision 210, an electric train facility 220 (e.g., a train 

station and/or electric train tracks - "third" rails and/or overhead lines), a factory 230, and/or an office building 

240. In some embodiments, any or all components 202,204,206,210,220,230,240 of the system 200 may be 

similar in configuration and/or functionality to any similarly named and/or numbered components of FIG. 1. 
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[0028] According to some embodiments, electrical energy from the hydroelectric facility 202 may be "intelligently" 

directed by the grid 204 to, for example, the office building 240. Such direction may be effectuated in response to 

one or more specific parameters such ed one or more specific characteristics associated with the hydroelectric 

facility 202 and/or the office building 240. Such direction may be effectuated via management of one or more 

electrical switching devices (not explicitly shown in FIG. 2) or may only be "virtually" directed (or re-directed). The 

grid 204 may, for example, cause one or more electrical switches or gates to be activated (or deactivated), thus 

sending power from the hydroelectric facility 202 to the office building 240. Some or all of the electrical energy 

from the hydroelectric facility 202 may be directed to the office building 240 in such a manner. 

[0029] In some embodiments, the direction of the electrical energy may only be "virtual". While no specific 

electrical switching may be effectuated, for example, and thus no specific electrical energy may be directed (or 

re-directed), the office building 240 may be specifically allotted an amount of energy produced by the hydroelectric 

facility 202. Such "virtual" redirection is similar to the currently utilized process of allocating or attributing a certain 

amount of energy from a certain type of power source to a specific customer and/or load (e.g., such as when 

electric utility customers designate that "their'' energy come only from renewable power sources). 

[0030] In some embodiments, the office building 240 (and/or the residential subdivision 210, the electric train 

facility 220, and/or the factory 230) may be tasked with and/or configured to charge electric, hybrid-electric, and/or 

other types of vehicles. The parking lot shown at the office building 240 may, for example, be outfitted to charge 

one or more vehicles (not shown in FIG. 2) parked therein. In such embodiments, the office building 240 (and/or 

an entity associated therewith, such as a parking lot management company) may communicate with the grid 204 

to schedule and/or otherwise manage the charging of the vehicles. 

IV. Electric Car Charging Systems 

[0031] Referring to FIG. 3, for example, a block diagram of a system 300 according to some embodiments is 

shown. In some embodiments, the system 300 may be similar in configuration and/or functionality to the systems 

100, 200 of FIG. 1 and/or FIG. 2 herein. As shown in FIG. 3, for example, the system 300 may comprise a Power 

Supplying Entity (PSE) supply line 304 coupled to provide power to an Electrical Charging System (ECS) 340. 

The ECS 340 may comprise one or more electrical meters 342a-b and/or a processor 346. In some embodiments, 

the ECS 340 may also comprise or be associated with a power management device 348. The system 300 may 

also or alternatively comprise a parking lot 350 containing one or more parked vehicles 360. In some 

embodiments, any or all components 304, 340 of the system 300 may be similar in configuration and/or 

functionality to any similarly named and/or numbered components of FIG. 1 and/or FIG. 2 herein. 

[0032] According to some embodiments, the system 300 may be utilized to provide electrical charging services 

to the one or more vehicles 360. It should be understood that fewer or more vehicles 360 than are shown in FIG. 
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3 may be included in the system 300. In some embodiments, the ECS 340 and/or the power management device 

348 may communicate with one or more of the vehicles 360 and/or may otherwise obtain information associated 

with the one or more vehicles 360. The ECS and/or the power management device 348 may, for example, 

electronically receive information from each vehicle 360 and/or may communicate with a server and/or controller 

(neither of which is explicitly shown in FIG. 3) to receive information associated with each vehicle 360. Such 

information may then, for example, be utilized to determine how and/or when to charge each vehicle 360. 

[0033] In some embodiments, the ECS 340 may communicate with a PSE (e.g., that operates and/or provides 

the supply line 304) to determine time-of-day rates for purchasing electrical energy. The ECS 340 and/or the 

processor 346 thereof may then, for example, utilize the time-of-day rate information to determine a schedule for 

charging the one or more vehicles 360, such that the schedule results in the lowest estimated cost for charging 

the one or more vehicles 360. The ECS 340 may also or alternatively communicate with the PSE to otherwise 

develop a charging schedule such as to facilitate management of electrical energy generation (e.g., by assisting 

in flattening usage peaks or spikes) or making use of available excess capacity. 

[0034] According to some embodiments, the processer 346 may communicate with the electrical meters 342a

b to determine where any electrical energy required by the ECS 340 should be drawn from. In some embodiments, 

the processor 346 may be included in a single device with one or more of the electrical meters 342a-b (e.g., the 

combination comprising a single "smart" meter). In the case that one or more of the vehicles 360 comprise 

batteries and/or electrical generation capabilities (e.g., solar panels), for example, the ECS 340 may have the 

option of drawing electricity from the supply line 304 or the parking lot 350 (e.g., the collective power available 

from the vehicles 360). In some embodiments, the processor 346 may determine which available source has 

cheaper and/or otherwise more desirable energy (e.g., from "green" sources). 

[0035] In some embodiments, the power management device 348 may comprise one or more transformers, 

inverters, filters, switches, gates, and/or other electrical load balancing and/or management devices. The power 

management device 348 may comprise, for example, an inverter for converting Alternating Current (AC) energy 

to Direct Current (DC) energy, and/or vice versa. It is anticipated, in accordance with some embodiments, that 

electric vehicles, hybrid-electric vehicles, and/or other vehicles requiring electrical charging (and/or providing 

electrical energy) may be configured to require (and/or provide) DC energy (e.g., provided to and/or from one or 

more batteries). 

[0036] In some embodiments, the power management device 348 may manage the charging of the vehicles 

360. The In some embodiments, the power management device 348 may, for example, communicate with the 

vehicles 360 to determine charging requirements and/or may couple to the vehicles to provide wired and/or 

wireless electrical energy transfer (e.g., charging). In some embodiments, the power management device 348 

may also or alternatively manage (alone or in coordination with or conjunction with the processor 346 and/or the 

electrical meters 342a-b) the flow of electrical energy between the parking lot 350 and the ECS 340. 
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[0037] The power management device 348 may, such as in the case that at least some of the vehicles 360 are 

equipped to provide electrical energy (e.g., via electrical generation devices and/or from on-board stored energy 

sources) for example, utilize any energy provided by one or more vehicles 360 to satisfy (in part or in whole) the 

charging demands of one or more other vehicles 360. Any net extra energy provided by the parking lot 350 may 

then, for example, be provided for use by the ECS 340 and/or for selling back to the PSE via the supply line 304. 

[0038] Turning now to FIG. 4, a block diagram of a system 400 according to some embodiments is shown. In 

some embodiments, the system 400 may be similar in configuration and/or functionality to the systems 100, 200, 

300 of FIG. 1, FIG. 2, and/or FIG. 3 herein. As shown in FIG. 4, for example, the system 400 may comprise a 

PSE supply 404 coupled to provide power to an ECS 440. The ECS 440 may comprise various components such 

as a processor 446 and/or a data store 448. In some embodiments, the ECS 440 may comprise and/or the PSE 

supply 404 may provide power directly to one or more parking space charge devices 452. The ECS 440 may, in 

some embodiments, comprise one or more vehicle sensors 454. According to some embodiments, the system 

400 may comprise one or more vehicles 460. Any or all of the one or more vehicles 460 may comprise a vehicle 

charge device 462, a vehicle data store 464, and/or a communication device 466. The system 400 may also or 

alternatively comprise a server 470. In some embodiments, any or all components 404, 440, 446, 448, 460 of the 

system 400 may be similar in configuration and/or functionality to any similarly named and/or numbered 

components of FIG. 1, FIG. 2, and/or FIG. 3 herein. 

[0039] In some embodiments, the ECS 440 may be coupled to provide and/or receive electric energy to/from 

the vehicle 460. As shown in FIG. 4, for example, the parking space charge device 452 may be physically and/or 

electrically coupled to the vehicle 460 and/or the vehicle charge device 462 thereof. The parking space charge 

device 452 may, in some embodiments, comprise a wireless charging device configured and coupled to provide 

electrical energy to the vehicle 460 and/or the vehicle charge device 462 and/or may comprise a physically 

coupling device configured to mate with the vehicle 460 and/or the vehicle charge device 462. 

[0040] According to some embodiments, the vehicle sensor 454 may be coupled (such as in and/or near a 

parking space) to detect an arrival, proximity, and/or presence of the vehicle 460. The vehicle sensor 454 may, 

for example, comprise a magnetically actuated device that reacts to the large volume of metal that many vehicles 

are comprised of, and/or may comprise a pressure sensor (e.g., to detect the weight/mass of the vehicle 460), a 

motion sensor (which may include both electrical and non-electric devices), and/or other electronic devices. In 

some embodiments, the vehicle sensor 454 may comprise a communication device such as a Bluetooth® and/or 

passive-inductive device that is operable to detect the presence of the vehicle 460 utilizing wireless interrogation 

methodologies. In such a manner, for example, the vehicle sensor 454 may communicate with the communication 

device 466 and/or the vehicle data store 464, both of the vehicle 460. 

[0041] According to some embodiments, the vehicle sensor 454 may receive data from the communication 

device 466 and/or the vehicle data store 464. The vehicle sensor 454 may receive, for example, an indication of 
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an identifier of the vehicle 460 such as a Vehicle Identification Number (VIN), a license plate number, an electric 

utility account number, an EZ-Pass® account and/or tag number, and/or another identifier or account number 

such as a PayPal® account number. Such identifying information may be stored, for example, in the vehicle data 

store 464 and may be communicated directly to the vehicle sensor 454 of the ECS 440 or via the communication 

device 466 of the vehicle 460. In some embodiments, other information may also or alternatively be provided by 

the vehicle 460 to the ECS 440. Preference data defining, at least in part for example, desired vehicle charging 

parameters, charging schedules, and/or rules regarding how, when, and/or where (e.g., designating specific 

parking spaces and/or parking lots) the vehicle 460 should be charged and/or how, when, and/or where electrical 

energy should be received from the vehicle 460 (e.g., via generation of energy by the vehicle 460 and/or via 

discharging of one or more batteries or capacitors on the vehicle 460). 

[0042] In some embodiments, preference data may be received from the vehicle 460 (e.g., as stored in the 

vehicle data store 464 and/or may be retrieved and/or looked-up in the data store 448 of the ECS 440 and/or via 

the server 470. The processor 446 may, for example, utilize an identifier of the vehicle 460 (e.g., received by the 

vehicle sensor 454) to query the vehicle data store 464, the data store 448, and/or the server 470. Preference 

data associated with the identifier of the vehicle 460 may accordingly be identified, selected, retrieved, and/or 

otherwise determined (e.g., encoded and/or encrypted identification and/or preference data may be retrieved and 

then decoded and/or decrypted as needed). 

[0043] According to some embodiments, the processor 446 may utilize the identification and/or preference data 

to determine, select, calculate, and/or otherwise derive a charging schedule for the vehicle 460. Similarly, in the 

case that the vehicle 460 is configured to provide electrical energy to the ECS 440, the processor 446 may utilize 

the identification and/or preference data to determine, select, calculate, and/or otherwise derive a schedule and/or 

routine (e.g., rules-based strategy) for receiving electrical energy from the vehicle 460. 

[0044] In some embodiments, the processor 446 may determine (e.g., by communicating with the PSE 

associated with the PSE supply 404) available market rates (e.g., a time-of-day and/or usage-based rate 

schedule) for purchasing electrical energy from the PSE supply 404. The processor 446 may utilize such rate 

information in combination with the identification and/or preference information, for example, to determine the 

most cost-effective schedule for charging the vehicle 460. In the case that the preference information includes an 

indication of how much energy is desired to be stored by the vehicle 460 by a certain time, the processor 446 

may calculate an estimated time to achieve the desired charge and may identify when, during the available 

charging window (e.g., a time window bounded by the current time and the desired total charge end time) would 

be most cost effective (e.g., cheapest) to acquire the desired estimated charge. 

[0045] According to some embodiments, such as in the case one or more vehicles 460 in a parking lot (and/or 

adjacent lots or otherwise within a proximity) are scheduled to charge while one or more other vehicle 460 are 

scheduled to provide electrical energy to the ECS 440, the processor 446 may determine the charging schedule 
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of a vehicle 460 based at least in part on information regarding electrical energy provisioning by one or more 

other vehicles 460. In the case that it is determined that a vehicle 460 requires an amount of charge 'A', for 

example, and that one or more other vehicles 460 are estimated to be capable of providing the amount of charge 

'A', the processor 446 may determine that the most cost-effective way of providing the charge to the vehicle 460 

is to direct electrical energy from the one or more providing vehicles 460 to the vehicle in need of charge. A rate 

table and/or other rate and/or cost information associated with and/or descriptive of the provision of electrical 

energy from one or more vehicles 460 (e.g., directly) to one or more other vehicles 460 may be utilized to facilitate 

a determination of whether purchasing power from the PSE would be more or less cost-effective than purchasing 

and/or otherwise acquiring the required power from distributed generation sources such as other vehicles 460 

parked nearby (e.g., more near than the nearest source utilized by the PSE). 

[0046] In some embodiments, such as in the case that the server 4 70 manages and/or coordinates multiple ECS 

440 facilities, the server 470 may communicate with the PSE supply 406 (and/or another or different device owned 

and/or operated by the PSE) to determine and/or facilitate determination and/or calculation of vehicles charging 

schedules. In such a manner, for example, the server 470 may be able to negotiate better rates and/or sooner 

charging times with the PSE by leveraging bulk electrical energy purchasing. 

[0047] According to some embodiments, vehicle identification information and/or vehicle charging preferences 

and/or parameters may be communicated to the server 470 (and/or data store 448 of the ECS 440) via the 

communication device 466 of the vehicle 460. An operator of the vehicle 460 whom defines and/or provides such 

identification and/or preference information, for example, may utilize a navigational and/or other touch-screen or 

communication device 466 of the vehicle 460 to select, program, define, and/or transmit the desired data. In some 

embodiments, the communication device 466 may comprise a wireless and/or cellular communication device 466 

such as an On Star® system and/or a cellular telephone operated in proximity to the vehicle 460 (e.g., connected 

through the vehicle via Bluetooth® technology such as utilized by Uconnect® systems). 

[0048] Referring to FIG. 5, a block diagram of a system 500 according to some embodiments is shown. In some 

embodiments, the system 500 may be similar in configuration and/or functionality to the systems 100, 200, 300, 

400 of FIG. 1, FIG. 2, FIG. 3, and/or FIG. 4 herein. As shown in FIG. 5, for example, the system 500 may comprise 

a PSE supply line 504 coupled to provide power to an ECS 540. The ECS 540 may comprise various components 

such as a meter 542. In some embodiments, the ECS 540 may comprise and/or the PSE supply line 504 may 

provide power directly to a power management device 548. In some embodiments, the ECS 540 may also or 

alternatively generate power such as via one or more distributed generation devices 544 (such as internal 

combustion generators, batteries, and/or renewable energy generators such as wind, hydro, and/or solar (as 

shown) generators). 

[0049] The ECS 540 may, in some embodiments, comprise and/or be associated with a parking lot 550 

comprising one or more parking space charge devices 552a-b and/or one or more vehicle sensors 554a-b. 
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According to some embodiments, the system 500 may comprise one or more vehicles 560a-b. Any or all of the 

one or more vehicles 560a-b may comprise a vehicle charge device 562a-b. Some vehicles 560a-b (or all vehicles 

560a-b), such as the first vehicle 560a depicted in FIG. 5, may comprise a vehicle charge device 560a-1 that is 

operable to generate and/or otherwise provide electrical energy (e.g., to the ECS 540 and/or to the PSE supply 

line 506). In some embodiments, any or all components 504, 540, 542, 548, 550, 552a-b, 554, 560a-b, 562a-b of 

the system 500 may be similar in configuration and/or functionality to any similarly named and/or numbered 

components of FIG. 1, FIG. 2, FIG. 3, and/or FIG. 4 herein. 

[0050] In some embodiments, such as shown in FIG. 5, the ECS 540 may comprise an office and/or other 

building that includes and/or is otherwise associated with the parking lot 550 for vehicles 560a-b. The office 

building 540 may typically receive electrical power from the PSE supply line 506 via the power management 

device 548, which may comprise (as depicted) a transformer (e.g., to step-down the voltage of the PSE supply 

line 506 to the desired voltage for utilization by the office building 540). The electrical energy flowing from the 

transformer 548 into the office building 540 may generally be monitored, tabulated, and/or recorded by the meter 

542. In some embodiments, such as in the case that the office building 540 generates electrical power, such as 

via the distributed generation solar panels 544, the meter 542 may also monitor, tabulate, and/or record electrical 

energy provided and/or sold back to the PSE supply line 506 (e.g., a meter 542 than can record bi-directional 

electrical flow and/or that can run backwards). In the case that the power management device 548 functions as 

an inverter to convert DC energy produced by the solar panels 544 into AC energy, the meter 542 may be 

positioned on the PSE-side of the electrical circuit (e.g., as opposed to the ECS-side of the circuit as shown in 

FIG. 5). 

[0051] In some embodiments, the parking space charge devices 552a-b may be positioned and/or configured to 

provide electrical energy from the PSE supply line 504 and/or the transformer/inverter 548 to the vehicles 560a

b. As shown in FIG. 5, the parking space charge devices 552a-b may be provided in various forms and/or 

configurations. A first parking space charge device 552a may comprise a fixed-position, shock-absorbing 

electrical contact device that is designed to physically and electrically couple with the first vehicle 560a, for 

example. The first vehicle charge device 562a of the first vehicle 560a may be configured to mate and/or otherwise 

couple with the first parking space charge device 552a such as by utilizing flat-plate contact and/or other forms 

of electrical connections (e.g., male/female connections of any know or practicable type). 

[0052] According to some embodiments, a second parking space charge device 552b may simply comprise an 

electrical outlet that is configured to accept a second vehicle charge device 562b of the second vehicle 560b. 

Further, while not specifically or explicitly depicted in FIG. 5, a parking space charge device 552a-b may be 

configured to provide wireless transmission of electrical power to and/or from a vehicle 560a-b. 

[0053] In some embodiments, the vehicle charge device 562a-1 may comprise an electrical energy generation 

device (such as the hood-mounted/integrated solar panels as shown in FIG. 5) that is coupled to provide power 
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to the first parking space charge device 552a. According to some embodiments, the vehicle charge device 562a-

1 may comprise any device capable of providing electrical energy such as a battery, a capacitor, an engine 

powering an alternator, a wind power device, etc. 

[0054] In some embodiments, as described herein, the vehicle sensors 554a-b may detect a proximity and/or 

presence of the vehicles 560a-b and/or may communicate with the vehicles 560a-b (e.g., to receive and/or retrieve 

vehicle identification information and/or charging preference information). As shown in FIG. 5, a first vehicle 

sensor 554a may comprise a pressure sensor oriented and/or configured to detect a physical coupling of the first 

vehicle charge device 562a to the first parking space charge device 552a. In some embodiments, a second vehicle 

sensor 554b may comprise a ground-integrated pressure sensor (e.g., to detect the weight/mass of a parked 

second vehicle 560b) and/or may comprise a magnetically-actuated device to detect the presence of large 

metal/ferrous components typically to be integrated into the second vehicle 560b. In some embodiments, the 

second vehicle sensor 554b may comprise a plurality of different types of sensors and/or may also or alternatively 

comprise an electronic communication device such as a Bluetooth® transceiver and/or a camera. The second 

vehicle sensor 554b may also or alternatively be utilized as a parking space charge device 552a-b that, for 

example, provides wireless power transmission from underneath the second vehicle 560b. 

V. Electric Car Charging Interfaces 

[0055] Turning now to FIG. 6, a perspective diagram of a system 600 according to some embodiments is shown. 

In some embodiments, the system 600 may be similar in configuration and/or functionality to the systems 100, 

200, 300, 400, 500 of FIG. 1, FIG. 2, FIG. 3, FIG. 4, and/or FIG. 5 herein. The system 600 may comprise, for 

example, a vehicle 660 (a portion of the interior of which is depicted in FIG. 6) comprising a communication device 

666. In some embodiments, the communication device 666 may provide a plurality of available menu options 

668a-d. The system 600 may comprise, in some embodiments, a user device 680 comprising one or more menu 

options 682 and/or one or more charging preference options 684a-c. 

[0056] In some embodiments, the system 600 may be utilized to setup, define, store, and/or update or change 

preference, option, and/or parameter data that is utilized by an ECS (not shown in FIG. 6) to determine how, 

when, and/or where to transfer electrical energy to and/or from the vehicle 660. An operator of the user device 

680 may, for example, select the menu option 682 (and the user device 680 may receive an indication of such 

selection), which is depicted as being a menu option defining a situation of a pet being in the vehicle 660. The 

operator may then, for example, (i) determine whether it is desired that the vehicle 660 only be allowed to be 

charged in such a circumstance - as opposed to allowing the vehicle 660 to provide and/or sell stored and/or 

vehicle-generated power (e.g., the first preference option 684a), (ii) determine whether it is desired that the 

operator be notified if the current charge level of the vehicle 660 falls below a level that allows the Air Conditioning 
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(A/C) to remain on for fifteen (15) minutes (e.g., the second preference option 684b ), and/or (iii) determine whether 

it is desired that the operator be notified if the temperature inside the vehicle 660 climbs above seventy (70) 

degrees (e.g., the third preference option 684c). 

[0057] In such a manner, for example, the user device 680 may receive indications of the desired parameters to 

be utilized in governing charging (and/or electrical transmission from) the vehicle 660. The user device 660 may 

then, for example, transmit indications of such preferences to a central server (not shown in FIG. 6; such as the 

server 470 of FIG. 4) and/or transmit indications of such preferences to the vehicle 660 (e.g., via the 

communication device 666). An ECS may accordingly access such preference data and utilize the data to 

manage, define, and/or govern how, when, and/or where electrical energy is transmitted to and/or from the vehicle 

660. 

[0058] In some embodiments, such preference data may be defined, stored, managed, and/or updated or 

changed via the communication device 666. The operator of the vehicle 660 may, for example, select a first menu 

option 668a to define settings regarding desired charge levels, charging times, desired travel distances and/or 

itineraries, etc. The operator of the vehicle 660 may also or alternatively select a second menu option 668b to 

define settings regarding rules and/or parameters governing how electrical energy should be sold to the ECS. 

The operator of the vehicle 660 may also or alternatively select a third menu option 668c to define settings 

regarding rules and/or parameters governing how electrical energy should be received and/or provided and/or 

what types of alerts should be established when a pet is on the vehicle (e.g., similar to the menu option 682 shown 

on the user device 680). The operator of the vehicle 660 may also or alternatively select a fourth menu option 

668d to access current charge levels, battery statistics, charging history, electrical energy purchase and/or sale 

history, account balance information, etc. 

[0059] Turning now to FIG. 7, a diagram of an exemplary interface 700 according to some embodiments is 

shown. In some embodiments, the exemplary interface 700 may be utilized in conjunction with and/or to effectuate 

and/or facilitate operation of the systems 100, 200, 300, 400, 500, 600 of FIG. 1, FIG. 2, FIG. 3, FIG. 4, FIG. 5, 

and/or FIG. 6 herein. The exemplary interface 700 may comprise, for example, a Uniform Resource Locator (URL) 

address bar 702 that shows the current Internet address of the displayed interface 700, a personalized welcome 

bar 704, and/or various menu and/or tab option such as a "main" menu item 706, a "My Account" menu item 708, 

a "charging history" menu item 710, and/or a "help" menu item 712. 

[0060] The "My Account" menu item 708 may generally, for example, contain data descriptive of account setup 

and/or preference data such as billing parameters, contact information, etc. The "charging history" menu item 710 

may generally contain data descriptive of metrics regarding how, when, and/or where a vehicle has been 

interfaced with an ECS. The "help" menu item 712 may generally provide data regarding help and assistance for 

using the interface 700 and/or for setting up various vehicle charging parameters and/or preferences. 
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[0061] In some embodiments, the "main" menu item 706 may comprise a "dashboard" and/or primary screen via 

which vehicle charging parameters may be established, stored, viewed, and/or changed. The "main" menu item 

706 may comprise, for example, a vehicle charge indicator 714 that visually indicates a current charge level 716 

of the vehicle. Similarly, a desired charge percent level 718 may be both shown and alterable. A user may select 

the desired charge percent level 718, for example, and may slide the marker on the vehicle charge indicator 714 

to a new described location and/or may utilize the exemplary up/down arrow controls to increase or decrease the 

desired charge percent level 718. 

[0062] The user may also or alternatively view and/or change the desired charge range level 720. An estimate 

of how far the vehicle can travel on a given charge amount (which may be a general average and/or may be 

computed based on a specific itinerary and/or past driving habits) can be determined, for example, and utilized 

to express the desired charge level in terms of distance capable of being traveled. In such a manner, for example, 

a user may determine a desired distance to travel (e.g., how far it is from home to work or vice versa) and may 

set the desired charge range level 720 to match the desired distance. 

[0063] In some embodiments, the "main" menu item 706 may comprise a time to charge definition field 722. 

Knowing, for example, that the vehicle will be sitting in a parking lot at the user's workplace for the next six (6) 

hours, an ECS may determine when would be most cost-effective and/or otherwise desirably during that charging 

window to provide the necessary electrical energy to the vehicle. In some embodiments, the ECS may determine 

that the window is too short to provide the necessary charge (e.g., even if the entire charging window was to be 

utilized to charge the vehicle) and may notify (e.g., via the interface 700) the user of the potential 

problem/deficiency. As shown in FIG. 7, the time to charge definition field 722 may provide the user with several 

options such as defining the time to charge in terms of number of parked hours expected and/or in terms of 

expected departure time. 

[0064] In some embodiments, the "main" menu item 706 may comprise a monetary charge setting field 724. The 

monetary charge setting field 724, for example, may allow the user to specify whether the vehicle should be 

charged as much as possible during the charging window and/or otherwise charged regardless of energy rate 

costs, whether the vehicle should be charged "intelligently" during the charging window to minimize energy rate 

costs (e.g., taking advantage of time-of-day energy rates), and/or whether the vehicle should be allowed to sell 

energy to make money for the user (e.g., by providing energy generated by the vehicle and/or by depleting battery 

levels of the vehicle to some specified minimum amount). 

[0065] In some embodiments, the "main" menu item 706 may comprise a factor of safety field 726 via which the 

user may set a factor of safety to be utilized in calculations regarding charging levels and schedules for the 

vehicle. The "main" menu item 706 may also or alternatively comprise contact information 728 for the user. The 

contact information 728 may be utilized by the interface 700 (and/or an ECS), for example, to send alerts and/or 

messages to the user and/or other designated parties. The "main" menu item 706 may comprise, for example, an 
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alerts field 730 that allows the use to specify various conditions and/or events that may trigger alerts and/or actions 

with respect to the vehicle. The user may turn "All Alerts On", for example, and/or may individually activate (i) 

charge thresholds (e.g., minimum, maximum, and/or desired charge thresholds), (ii) rate thresholds (e.g., 

minimum, maximum, and/or desired rate thresholds), (iii) internal temperature thresholds e.g., minimum, 

maximum, and/or desired temperature thresholds), and/or (iv) vehicle diagnostics (e.g., poor battery health, low 

oil, low tire pressure, alarm conditions, and/or maintenance reminders). 

[0066] As shown in FIG. 7, the "main" menu item 706 may comprise a "pet in car" button 732. The "pet in car" 

button 732 may, for example, automatically set alerts and/or charge parameters to levels conducive to maintaining 

the comfort and safety of a pet left in a parked vehicle. In such a manner, for example, a user may safely leave a 

pet in a parked vehicle by establishing and/or setting charging parameters designed to keep the A/Con to maintain 

a cool vehicle and/or to keep the heat on to maintain a warm vehicle (e.g., depending upon the relevant season 

and/or external weather conditions). 

[0067] The interface 700 may receive indications of any or all desired parameters, options, and/or settings 

designated and/or defined by a user. Such information may then, for example, be stored in relation to an identifier 

of the vehicle and/or the user and may accordingly be utilized by an ECS (or a plurality of ECS facilities) to mange 

transmission of electrical energy to and/or from one or more desire vehicles. 

VI. Processes 

[0068] Various embodiments will now be described with references to methods, procedures, and/or processes 

associated with some embodiments. The methods, procedures, and/or processes described herein may generally 

be performed by any of the systems 100, 200,300,400, 500, 600 of FIG. 1, FIG. 2, FIG. 3, FIG. 4, FIG. 5, and/or 

FIG.6 and/or any of the many components and/or specific devices described herein. Other configurations of 

systems and devices may also or alternatively be utilized to perform the methods described herein without 

deviating from the scope of some embodiments. The procedures described herein do not necessarily imply a 

fixed order to the actions, and embodiments may be performed in any order that is practicable. Note that any of 

the methods described herein may be performed by hardware, software (including microcode), firmware, or any 

combination thereof. For example, a storage medium may store thereon instructions that when executed by a 

machine result in performance according to any of the embodiments described herein. 

[0069] Referring to FIG. 8, for example, a flow diagram of a method 800 according to some embodiments is 

shown. The method 800 may be performed, for example, by an ECS and/or one or more components thereof as 

described herein. In some embodiments, the method 800 may comprise receiving (e.g., from a vehicle sensor) 

information indicative of a presence of a vehicle in a parking space, at 802. The sensor may detect proximity of 

the vehicle via motion sensing, pressure sensing, light sensing, metal detecting, and/or wireless electronic 
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transmission sensing, for example. In some embodiments, the sensor may detect an actual physical coupling of 

the vehicle to a charge management device, may detect an electrical coupling of the vehicle to the charge 

management device, and/or may detect and/or analyze a positioning of the vehicle (e.g., to determine whether 

the vehicle is properly positioned, oriented, and/or outfitted for charging services). 

[0070] The method 800 may also or alternatively comprise receiving (e.g., from a communication device of a 

vehicle) information indicative of an identifier of the vehicle, at 804. Vehicle identification information may be read 

and/or scanned from a camera image of the vehicle or a portion thereof (e.g., a license plate and/or a VIN area), 

for example, and/or may be electrically determined such as by receiving signals from the vehicle. In some 

embodiments, charging preference and/or parameter information may also or alternatively be obtained. The 

vehicle identifier may be utilized to look-up the preference information, for example, and/or the preference 

information may be directly provided. 

[0071] The method 800 may also or alternatively comprise determining, based at least on the information 

indicative of the identifier of the vehicle, a charging schedule for the vehicle, at 806. The preference information 

stored in relation to the vehicle identification information may, for example, be utilized to determine one or more 

rules and/or parameters that govern electrical transmissions to and/or from the vehicle (and/or a group or class 

of vehicles). In some embodiments, an ECS and/or control system may calculate, based on the charging 

parameters and/o preferences, how much energy the vehicle needs, how much energy is desired for the vehicle, 

when the needed and/or desired charge levels should be reached by, desired charging rate cost thresholds, etc. 

[0072] The method 800 may also or alternatively comprise charging, in accordance with the charging schedule, 

the vehicle, at 808. One or more parking space charge devices may, for example, couple to provide (and/or 

receive) electrical energy from the vehicle in accordance with the determined schedule and/or regimen. 

[0073] Referring to FIG. 9, a flow diagram of a method 900 according to some embodiments is shown. The 

method 900 may be performed, for example, by an ECS and/or one or more components thereof as described 

herein. In some embodiments, the method 900 may comprise determining an estimated amount of power required 

to charge a plurality of vehicles to desired levels, at 902. Utilizing information received and/or determined 

regarding the plurality of vehicles, for example, the ECS may compute an estimated amount of energy required 

to satisfy the desired charging regimens of the plurality of vehicles and/or an estimated amount of time required 

to achieve and/or implement such charging regimens. 

[0074] The method 900 may also or alternatively comprise providing (e.g., via a communication device), to a 

PSE, information indicative of the required power, at 904. The requirements and/or estimates determined and/or 

calculated at 902, for example, may be provided to the PSE. 

[0075] The method 900 may also or alternatively comprise receiving (e.g., via the communication device), from 

the PSE, information indicative of a time when a best available rate will be available to purchase the required 

power, at 906. The PSE may analyze the charging requirement information provided by the ECS and may provide 
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a suggested schedule to the ECS. In some embodiments, the information provided by the PSE may simply 

comprise rate and/or usage information, and the ECS may utilize such information to formulate and/or derive 

appropriate charging schedules. 

[0076] The method 900 may also or alternatively comprise charging, at the indicated time and via a plurality of 

vehicle charging devices, the plurality of vehicles, at 908. The charging at 908 may, in some embodiments, be 

similar to the charging conducted at 808 of the method 800 herein. 

[0077] Referring to FIG. 10, a flow diagram of a method 1000 according to some embodiments is shown. In 

some embodiments, the method 1000 may comprise determining an electrical load that requires electrical power, 

at 1002. A processor may determine an electrical draw on a circuit, for example, and/or may communicate with 

an entity associated with a load (e.g., an ECS and/or an electric vehicle) to determine the requirements of the 

load. 

[0078] The method 1000 may also or alternatively comprise determining a plurality of available sources of 

electrical power, at 1004. An ECS and/or "intelligent" electric switching device may, for example, be provided with 

a list of available power sources and/or may query to determine and/or discover available sources of power. 

[0079] The method 1000 may also or alternatively comprise determining a characteristic of each of the plurality 

of available sources of power, at 1006. Various characteristics such as voltage, amperage, available quantity, 

consistency of generation, cost, generation type, and/or distance to the load (e.g., either "as-the-crow-flies" or 

along one or more specific electrical traces and/or transmission paths) may, for example, be looked-up and/or 

determined. In some embodiments, information transmitted with electrical energy may provide some or all of the 

characteristic information. 

[0080] The method 1000 may also or alternatively comprise selecting, based at least in part on the determined 

characteristics of the plurality of available sources of power, one or more of the available sources of power, at 

1008. One or more stored rules may govern, for example, how a preferred power source is selected. In some 

embodiments, preferred power sources may comprise power sources that are located closer to the electrical load 

than other power sources. Such power sources may be more desirable, for example, due to the smaller amount 

of losses (and accordingly, increased efficiency) associated with delivering power from such sources to the load. 

[0081] In some embodiments, the "greenness" and/or relative environmental friendliness of energy produced by 

a specific power source may be determined as a characteristic. Preferred power sources may then, for example, 

comprise renewable energy sources (e.g., regardless of distance from the load), taking into account externalities 

that may otherwise not be taken into account when operating electrical switching equipment. In some 

embodiments, various characteristics may be scored and power sources may be assigned an overall point total. 

The power source listing may then be ranked, for example, and the highest ranking power source (or the highest 

ranking number of power sources; e.g., the top three (3)) may be selected as the preferred power source(s). 
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[0082] The method 1000 may also or alternatively comprise activating at least one of the one or more electrical 

switches to cause electrical power from the selected one or more of the available sources of power to be provided 

to the electrical load, at 1010. 

VII. Other Details of Embodiments 

A. Wireless Charging Nodes 

[0083] A parking space or other expanse suitable for maintaining an automobile in a generally stationary fashion 

is equipped with a means for wirelessly charging an automobile. Various methods for wirelessly transmitting an 

electrical charge are known including, but not limited to, resonant inductive coupling, and wireless microwave 

transmission. In addition, a company referred to as Powercast ™ has demonstrated power transmission for quite 

a distance using RF (Radio Frequency) technology to beam EM waves in a direction to a transceiver which then 

converts the EM waves back to electricity. While described with reference to various technologies for enabling 

the wireless transmission of electrical energy, the exemplary embodiments described are not limited to any 

particular mode or process of such wireless transmission. Rather, the invention is broadly drawn to encompass 

any and all technologies that facilitate or otherwise enable the provision of electricity, electrical energy, and/or 

electrical power from a source to a receiver without a physical connection (i.e., a wire or other physical electricity 

conducting medium) between the source and receiver. While many embodiments described herein are directed 

to wireless charging and/or energy transmission between vehicles and a power grid, some embodiments herein 

may be practiced utilizing plug-in and/or physical coupling to provide energy transmission. Load distribution, 

balancing, and/or pricing embodiments may, for example, be practiced in conjunction with any electrical 

transmission apparatus that is or becomes known or practicable (e.g., not limited to wireless charging and/or 

transmissions). 

[0084] When an automobile is positioned within a distance suitable for the provision of wireless electrical power, 

the provision of electrical power is enabled. In one embodiment, electrical power is wirelessly transmitted from a 

transmitter positioned underground or flush with the surface of the ground or pavement. In another embodiment, 

a transmitter is configured around the periphery of a space such that it is in sufficient proximity to a parked or 

stationary automobile to enable the transmission of electrical power. 

[0085] The presence of an automobile may be sensed, as by a pressure sensor or via short range electronic 

communication such as Bluetooth or the like. In the latter instance, data may be transmitted between the 

automobile and a transceiver associated with the electrical transmitter. Such data may include, for example, a 

unique automobile identifier (e.g., a Vehicle Identification Number (VIN)), an account identifier (e.g., a credit card 

account, bank account, EZ-Pass® Account, Pay-Pal® Account, and/or electrical supplier account), and user 

selected parameters defining user charging preferences. 
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[0086] For example, upon pulling up to a space enabled/operable to provide electricity in a wireless fashion 

from one or more transmitters embedded flush with the surface of the pavement, a sensor receives an 

interrogation signal sent via Bluetooth® from the automobile sent as function of the automobile being put into 

park (and/or put into neutral, the parking brake being engaged, the engine being shut off, and/or the key being 

turned to a specific position - e.g., position "IV" may comprise a position dedicated to indicating that the driver 

describes to activate one or more charging and/or power transmission sequences). The sensor receives an 

identifier of the automobile and interfaces with a central server to retrieve account information of an owner of the 

automobile. Likewise, such information can be stored in a memory device associated with the automobile and 

sent to the sensor. In addition, either sent from the automobile or retrieved from a server using the identifier, the 

sensor receives information regarding parameters defining how the automobile is to be charged. For example, 

such information might define a maximum rate willing to be paid for electricity. In addition, such information might 

specify a time by which the car is to be a certain percent charged. For example, a user may have specified that 

the car is not to be charged if the cost of electricity is over $.10/kWh. The user may also have specified that the 

automobile needs to be 80% charged at the end of eight hours. In some embodiments, the user may indicate a 

desired charging level (and/or a desired charging level may be automatically calculated) based on a desired 

distance of travel. In the case that the vehicle/charging facility is located 20 miles from the driver's home, for 

example, the driver (and/or the vehicle or charging station) may determine that the vehicle should be charged to 

have enough power to travel the 20 miles home (with or without a factor of safety and/or reserve travel capacity). 

[0087] In the above example, the information may be entered into a central server for retrieval by the 

electrical charging system (ECS)(comprising the sensor and means for electrical charging), such as via a web 

page configuration page accessible by the driver or entered into the automobile such as via a dashboard based 

interface. Any other well known method incorporating a graphical user interface (GUI) may be employed to enter 

data into the automobile based memory or server. For example, an iPhone® interface may communicate via 

Bluetooth® with a memory device and processor resident in the automobile to make and/or change parameter 

selections. [Microsoft Sync ... ] 

[0088] Once the information is received, the ECS operates to determine an appropriate charging schedule. For 

example, a driver parks his car in a space having an ECS. The driver knows that his car will sit in the space all 

work day, hence the chosen charging duration of eight hours. The ECS, perhaps relying on other retrieved 

information specifying the charging characteristics of the automobile, computes that it will take approximately 

three hours of charging to charge the automobile to a minimum of 80% charged. The ECS, via communication 

with the power supplier, determines that the present cost of electricity is $.12/kWh but will fall to $.09/kWh in two 

hours. The system therefore waits for two hours before charging the automobile for approximately three hours. 

[0089] In addition to computing and implementing a charging regimen to meet the user specified parameters, 

the ECS can communicate with the user/driver to alert the driver to potential problems. For example, with 
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reference to the example above, the ECS may determine that the cost of electricity will be below $.10/kWh for 

only two of the next eight hours. The ECS may send a message to this effect to the user via a user specified 

node, such as a message on a dashboard display device, a message sent to a cell phone, an email account or 

the like. The user may be enabled to reply so as to modify or override a predetermined parameter selection. For 

example, the user may relax the maximum price for electricity attribute. In addition, the predefined parameter 

selections may include directions for actions to be taken when the predetermined charging regime cannot be met. 

[0090] When charging is enabled, the system stores and makes accessible information regarding the operation 

of the ECS. For example, the user/driver can access real time (or near real time) charging information via a web 

page interface. For example, the user may enter a userid and password to view charging/account information. 

The viewable information may be maintained by the entity supplying the electrical power and/or by the proprietor 

of the ECS (which may be the same entity). The user may see that, at present, the ECS has scheduled charging 

to begin in two hours and proceed for the next three hours at a rate of $.085/kWh at which time the automobile 

will be 80% charged. At such time, the user may change selected parameters, such as the degree of desired 

charging and request an updated charging profile. For example, the user may change the requested charge 

percentage to be 100%. In response, ECS recomputes a charging regimen for display to the user/driver. 

[0091] In the above described manner, the driver predefines a charging profile that is read and acted upon the 

ECS without required further input from the user/driver. By employing a central server, the charging regimen can 

be maintained as the user/driver leaves one ECS and parks at another ECS. 

B. Load Balancing 

[0092] As noted briefly above, when computing a charging regimen to match the user defined charging 

parameters, the ECS may communicate with a system or systems operated by the power supplying entity (PSE). 

In this manner, load balancing can be affected. For example, by communicating with the power supplier, the ECS 

may be able to obtain/"lock in" a desirable price for electricity at present or at a time in the future. For example, 

at peak times when electricity is most expensive, the PSE may inform the ECS that it will commit to providing 

three hours of electricity at $.085/kWh in two hours provided that it not provide any electricity for the next two 

hours. If thousands of cars are in communication with a PSE via an ECS and are somewhere within a charging 

regimen at any one time, such a shifting of the provision of electricity to a future time operates to balance the load 

at the PSE so as better obtain maximally efficient electricity generation. 

[0093] □ Such load balancing may be implemented in real time. For example, if the PSE experiences 

an unexpected peak consumption requiring the inefficient firing up of additional electricity providing elements, 

the PSE can communicate with the ECSs to request a delay in providing electricity to automobiles. With reference 

to the above example, the ECS has determined that the automobile requires only three hours over the course of 

Page 22 of 37 
CF01-001-02-07 _CON_06-23-23.docx 

IPR2025-00152 
Tesla EX1002 Page 48



PATENT 

the next eight hours to charge the automobile to the requested level. As a result, the ECS can delay providing 

electricity to the automobile for up to five hours as load balancing requires. 

[0094] In one embodiment, electric cars are power generating entities. For example, the top and sides of an 

automobile may be fitted with solar panels. A typical automobile so outfitted may comprise approximately 60ft2 

of solar panels. In addition, solar panels can be extended to incorporate more surface area, for example, when 

the automobile is substantially stationary. When parked outside, as in an outdoor parking lot with individual 

spaces configured to contain ECSs, a modest sized parking lot full of automobiles fitted with solar panels can 

generate a relatively large amount of electricity. 

[0095] When fitted with solar panels, the ECS can operate to receive electricity from an automobile. For 

example, a user/driver may store amongst the preselected charging attributes that he will sell electricity generated 

by his automobile at a minimum price of $.11/kWh or at any price when the automobile does not need to be 

charged. For example, to shed some load, a PSE, currently charging $.14/kWh requests the ECSs to delay the 

charging of five hundred cars. The ECSs reply that five hundred cars can be delayed and, in addition, two hundred 

cars (perhaps some of which are included in the five hundred) have the capacity to sell electricity at various prices 

because they are either already charged or have specified a preference to sell electricity when possible (for the 

sake of simplicity, in the present example, they all agree to sell at $.11/kWh). The PSE instructs the ECSs to 

receive electricity from the two hundred automobiles while crediting the accounts of the users/drivers providing 

electricity. 

[0096] In another embodiment, the automobiles using the ECS are not electric cars but have likewise been fitted 

with solar panels and equipments required to transmit electricity to an ECS. One problem with encouraging the 

widespread use of solar panels, such as on the roofs of existing houses, is the large cost of installation and 

maintenance. By installing solar panels at an automobile factory, economies of scale are introduced. In addition, 

the surfaces of an automobile are readily accessible for maintenance purposes. In addition, most automobiles 

spend extended periods of time exposed to sunlight during the daylight hours. If exposed while connected to an 

ECS, such automobiles provide a large, at present untapped, source of electricity. Furthermore, if such 

automobiles are provided with a battery to store power when away from an ECS, the stored power can be 

transferred to a PSE via an ECS when possible. 

C. Energy Costs 

[0097] Electrical energy costs are typically comprised of two components: (i) an electrical energy generation 

charge, and (ii) an electrical energy transmission charge. While electrical energy generation charges vary 

depending upon the supplier of electrical energy (e.g., customers choosing to be supplied solely by renewable 

sources may pay more than customers receiving a mix of electrical energy), transmission charges are generally 
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fixed. In some embodiments, electrical energy transmission costs may vary depending upon various factors such 

as a distance of an electrical load from one or more electrical sources. Electric vehicles provided with electrical 

charging energy from an ECS, for example, may be charged one transmission rate for electrical energy that 

comes from the PSE (e.g., "the grid"), while they may be charged a second (and likely lower) transmission rate 

for electrical energy supplied by other vehicles coupled to the ECS (e.g., since there is a very short transmission 

distance and/or very small transmission losses). Similarly, an office building receiving energy from an ECS in an 

adjacent parking lot may pay little or no transmission costs while it may pay standard transmission costs when 

purchasing power from the grid/PSE. 

[0098] In some embodiments, the actual distance between loads and sources may be utilized to calculate an 

appropriate transmission charge and/or to look-up an appropriate transmission charge in a pre-stored table and/or 

other data store. According to some embodiments, other factors such as total expected transmission losses, 

installation and/or maintenance costs of utilized transmission components, etc., may be utilized to determine an 

appropriate transmission rate or cost. While a load may pull energy from a nearby source, for example, a 

transmission means such as an undersea cable or microwave transmission tower may comprise relatively 

expensive infrastructure that causes the transmission rate to be higher than if the source pulled power from a 

further source from which power could be delivered via a much less expensive means (e.g., a standard utility pole 

and power line configuration). In some embodiments, the cheapest available electrical transmission rate may be 

determined and/or the associated source(s) may be selected as the most appropriate source from which power 

should be supplied. According to some embodiments, the transmission route via which the smallest expected 

losses will occur may be determined and/or selected. In such a manner, for example, the power grid may be most 

efficiently managed to reduce transmission losses and maximize availability and usage of available power. 

[0099] In some embodiments, the 'quality' of available electricity/energy from various sources may be compared 

and/or analyzed to determine from which available power source the power should be supplied. Some power 

sources and/or transmission means may provide power that is more consistent (e.g., with respect to supplied 

frequency, voltage, and/or amperage) than power/energy provided from other sources. For critical loads such as 

power supply to hospitals, for example, the closest power source may comprise an ECS from an adjacent parking 

lot/parking garage, but that source may provide intermittent and/or otherwise lower-quality energy than, say, a 

large hydropower facility several miles (or more) away, that is estimated to be capable of consistently providing 

steady and/or high quality power for longer periods of time (e.g., at night and/or during inclement weather). 

According to some embodiments, the 'quality' may also or alternatively be determined based on various 

externalities such as perceived environmental benefits and/or "greenness" of available power and/or power 

choices perceived to benefit the locality/local economy (e.g., coal power may be preferred and/or selected for a 

source in a small town in western Pennsylvania, even though other sources may be cheaper, higher quality, 
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closer, and/or "greener", because the local and/or state or regional economy may be determined to be best served 

by purchasing relatively "local" products). 

[0100] In some instances, electricity generated by solar panels attached to one or more automobiles in 

communication with one or more ECS may provide enough electricity to fully charge all of the automobiles in 

communication with the ECS. For example, the parking lot of a single office building may install an ECS that 

enables charging at a plurality of parking spaces. The automobiles utilizing the ECS may provide enough 

electricity, via solar panels, to meet all of the charging needs of the automobiles and may then divert additional 

electricity to the building. 

[0101] Various exemplary embodiments described above allow for a multi-tiered approach to utilizing an ECS 

wherein additional benefits are realized with each additional tier of functionality. Such benefits include, but are 

not limited to, the following: 

■ First, enabling the charging of automobiles (EVS) and other vehicles in a variety of environments allows 

for the charging of vehicles in an efficient manner. For example, vehicles typically remain parked in a 

single place for long periods of time each day. The ECS and described methods for using the ECS permit 

a vehicle to recharge, generally, throughout the day at times most convenient to the owner/operator of 

the vehicle. In the instance that the charging is enabled via wireless charging, the additional effort 

required by the operator of the vehicle is negligible; 

■ Second, when the ECS is capable of communicating with the automobile, data may be exchanged to 

control the charging process. User defined preferences, stored at the automobile, on a server, or at any 

location accessible by the ECS can direct the charging process. In addition to enabling charging 

according to user defined preferences, the ECS may enable access by the user, such as via a web page, 

to view the charging status of the automobile in real time. By accessing profile information indicative of 

the individual performance of the automobile (such as prior charging times, battery life, battery 

performance, etc.), the ECS can customize the charging process as desired; 

■ Third, when the ECS is enabled to communicate with a power generating entity, load balancing is 

enabled. In the scenario where millions of automobiles utilize an ECS, thus substantially shifting energy 

consumption from petroleum based products in the form of gasoline, diesel fuel and the like to nuclear or 

coal generated electricity, exemplary embodiments enable load balancing to, for example, permit the 

efficient operation of such electricity generating facilities; and 

■ Fourth, when automobiles incorporate solar panels, electricity can be generated and added to the grid, 

or otherwise utilized to power entities in communication with the ECS, via the ECS. 
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VIII. Rules of Interpretation 

[0102] Numerous embodiments are described in this disclosure, and are presented for illustrative purposes only. 

The described embodiments are not, and are not intended to be, limiting in any sense. The presently disclosed 

invention(s) are widely applicable to numerous embodiments, as is readily apparent from the disclosure. One of 

ordinary skill in the art will recognize that the disclosed invention(s) may be practiced with various modifications 

and alterations, such as structural, logical, software, and electrical modifications. Although particular features of 

the disclosed invention(s) may be described with reference to one or more particular embodiments and/or 

drawings, it should be understood that such features are not limited to usage in the one or more particular 

embodiments or drawings with reference to which they are described, unless expressly specified otherwise. 

[0103] The present disclosure is neither a literal description of all embodiments nor a listing of features of the 

invention that must be present in all embodiments. 

[0104] Neither the Title (set forth at the beginning of the first page of this disclosure) nor the Abstract (set forth 

at the end of this disclosure) is to be taken as limiting in any way as the scope of the disclosed invention(s). 

[0105] The term "product" means any machine, manufacture and/or composition of matter as contemplated by 

35 U.S.C. §101, unless expressly specified otherwise. 

[0106] The terms "an embodiment" "embodiment" "embodiments" "the embodiment" "the embodiments" "one 
' ' ' ' ' 

or more embodiments", "some embodiments", "one embodiment" and the like mean "one or more (but not all) 

disclosed embodiments", unless expressly specified otherwise. 

[0107] The terms "the invention" and "the present invention" and the like mean "one or more embodiments of 

the present invention." 

[0108] A reference to "another embodiment" in describing an embodiment does not imply that the referenced 

embodiment is mutually exclusive with another embodiment (e.g., an embodiment described before the 

referenced embodiment), unless expressly specified otherwise. 

[0109] The terms "including", "comprising" and variations thereof mean "including but not limited to", unless 

expressly specified otherwise. 

[0110] The terms "a", "an" and "the" mean "one or more", unless expressly specified otherwise. 

[0111] The term "plurality" means "two or more", unless expressly specified otherwise. 

[0112] The term "herein" means "in the present disclosure, including anything which may be incorporated by 

reference", unless expressly specified otherwise. 

[0113] The phrase "at least one of", when such phrase modifies a plurality of things (such as an enumerated list 

of things) means any combination of one or more of those things, unless expressly specified otherwise. For 

example, the phrase at least one of a widget, a car and a wheel means either (i) a widget, (ii) a car, (iii) a wheel, 

(iv) a widget and a car, (v) a widget and a wheel, (vi) a car and a wheel, or (vii) a widget, a car and a wheel. 
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[0114] The phrase "based on" does not mean "based only on", unless expressly specified otherwise. In other 

words, the phrase "based on" describes both "based only on" and "based at least on". 

[0115] Where a limitation of a first claim would cover one of a feature as well as more than one of a feature (e.g., 

a limitation such as "at least one widget" covers one widget as well as more than one widget), and where in a 

second claim that depends on the first claim, the second claim uses a definite article "the" to refer to the limitation 

(e.g., "the widget"), this does not imply that the first claim covers only one of the feature, and this does not imply 

that the second claim covers only one of the feature (e.g., "the widget" can cover both one widget and more than 

one widget). 

[0116] Each process (whether called a method, algorithm or otherwise) inherently includes one or more steps, 

and therefore all references to a "step" or "steps" of a process have an inherent antecedent basis in the mere 

recitation of the term 'process' or a like term. Accordingly, any reference in a claim to a 'step' or 'steps' of a process 

has sufficient antecedent basis. 

[0117] When an ordinal number (such as "first", "second", "third" and so on) is used as an adjective before a 

term, that ordinal number is used (unless expressly specified otherwise) merely to indicate a particular feature, 

such as to distinguish that particular feature from another feature that is described by the same term or by a 

similar term. For example, a "first widget" may be so named merely to distinguish it from, e.g., a "second widget". 

Thus, the mere usage of the ordinal numbers "first" and "second" before the term "widget" does not indicate any 

other relationship between the two widgets, and likewise does not indicate any other characteristics of either or 

both widgets. For example, the mere usage of the ordinal numbers "first" and "second" before the term "widget" 

(1) does not indicate that either widget comes before or after any other in order or location; (2) does not indicate 

that either widget occurs or acts before or after any other in time; and (3) does not indicate that either widget 

ranks above or below any other, as in importance or quality. In addition, the mere usage of ordinal numbers does 

not define a numerical limit to the features identified with the ordinal numbers. For example, the mere usage of 

the ordinal numbers "first" and "second" before the term "widget" does not indicate that there must be no more 

than two widgets. 

[0118] When a single device or article is described herein, more than one device or article (whether or not they 

cooperate) may alternatively be used in place of the single device or article that is described. Accordingly, the 

functionality that is described as being possessed by a device may alternatively be possessed by more than one 

device or article (whether or not they cooperate). 

[0119] Similarly, where more than one device or article is described herein (whether or not they cooperate), a 

single device or article may alternatively be used in place of the more than one device or article that is described. 

For example, a plurality of computer-based devices may be substituted with a single computer-based device. 

Accordingly, the various functionality that is described as being possessed by more than one device or article 

may alternatively be possessed by a single device or article. 
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[0120] The functionality and/or the features of a single device that is described may be alternatively embodied 

by one or more other devices that are described but are not explicitly described as having such functionality and/or 

features. Thus, other embodiments need not include the described device itself, but rather can include the one or 

more other devices which would, in those other embodiments, have such functionality/features. 

[0121] Devices that are in communication with each other need not be in continuous communication with each 

other, unless expressly specified otherwise. On the contrary, such devices need only transmit to each other as 

necessary or desirable, and may actually refrain from exchanging data most of the time. For example, a machine 

in communication with another machine via the Internet may not transmit data to the other machine for weeks at 

a time. In addition, devices that are in communication with each other may communicate directly or indirectly 

through one or more intermediaries. 

[0122] A description of an embodiment with several components or features does not imply that all or even any 

of such components and/or features are required. On the contrary, a variety of optional components are described 

to illustrate the wide variety of possible embodiments of the present invention(s). Unless otherwise specified 

explicitly, no component and/or feature is essential or required. 

[0123] Further, although process steps, algorithms or the like may be described in a sequential order, such 

processes may be configured to work in different orders. In other words, any sequence or order of steps that may 

be explicitly described does not necessarily indicate a requirement that the steps be performed in that order. The 

steps of processes described herein may be performed in any order practical. Further, some steps may be 

performed simultaneously despite being described or implied as occurring non-simultaneously (e.g., because one 

step is described after the other step). Moreover, the illustration of a process by its depiction in a drawing does 

not imply that the illustrated process is exclusive of other variations and modifications thereto, does not imply that 

the illustrated process or any of its steps are necessary to the invention, and does not imply that the illustrated 

process is preferred. 

[0124] Although a process may be described as including a plurality of steps, that does not indicate that all or 

even any of the steps are essential or required. Various other embodiments within the scope of the described 

invention(s) include other processes that omit some or all of the described steps. Unless otherwise specified 

explicitly, no step is essential or required. 

[0125] Although a product may be described as including a plurality of components, aspects, qualities, 

characteristics and/or features, that does not indicate that all of the plurality are essential or required. Various 

other embodiments within the scope of the described invention(s) include other products that omit some or all of 

the described plurality. 

[0126] An enumerated list of items (which may or may not be numbered) does not imply that any or all of the 

items are mutually exclusive, unless expressly specified otherwise. Likewise, an enumerated list of items (which 

may or may not be numbered) does not imply that any or all of the items are comprehensive of any category, 
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unless expressly specified otherwise. For example, the enumerated list "a computer, a laptop, a PDA" does not 

imply that any or all of the three items of that list are mutually exclusive and does not imply that any or all of the 

three items of that list are comprehensive of any category. 

[0127] Headings of sections provided in this disclosure are for convenience only, and are not to be taken as 

limiting the disclosure in any way. 

[0128] "Determining" something can be performed in a variety of manners and therefore the term "determining" 

(and like terms) includes calculating, computing, deriving, looking up (e.g., in a table, database or data structure), 

ascertaining, recognizing, and the like. 

[0129] A "display" as that term is used herein is an area that conveys information to a viewer. The information 

may be dynamic, in which case, an LCD, LED, CRT, Digital Light Processing (OLP), rear projection, front 

projection, or the like may be used to form the display. The aspect ratio of the display may be 4:3, 16:9, or the 

like. Furthermore, the resolution of the display may be any appropriate resolution such as 480i, 480p, 720p, 1080i, 

1080p or the like. The format of information sent to the display may be any appropriate format such as Standard 

Definition TeleVision (SDTV), Enhanced Definition TV (EDTV), High Definition TV (HDTV), or the like. The 

information may likewise be static, in which case, painted glass may be used to form the display. Note that static 

information may be presented on a display capable of displaying dynamic information if desired. Some displays 

may be interactive and may include touch screen features or associated keypads as is well understood. 

[0130] A control system, as that term is used herein, may be a computer processor coupled with an operating 

system, device drivers, and appropriate programs (collectively "software") with instructions to provide the 

functionality described for the control system. The software is stored in an associated memory device (sometimes 

referred to as a computer readable medium). While it is contemplated that an appropriately programmed general 

purpose computer or computing device may be used, it is also contemplated that hard-wired circuitry or custom 

hardware (e.g., an application specific integrated circuit (ASIC)) may be used in place of, or in combination with, 

software instructions for implementation of the processes of various embodiments. Thus, embodiments are not 

limited to any specific combination of hardware and software. 

[0131] A "processor" means any one or more microprocessors, Central Processing Unit (CPU) devices, 

computing devices, microcontrollers, digital signal processors, or like devices. Exemplary processors are the 

INTEL PENTIUM or AMO ATHLON processors. 

[0132] The term "computer-readable medium" refers to any medium that participates in providing data (e.g., 

instructions) that may be read by a computer, a processor or a like device. Such a medium may take many forms, 

including but not limited to, non-volatile media, volatile media, and transmission media. Non-volatile media 

include, for example, optical or magnetic disks and other persistent memory. Volatile media include DRAM, which 

typically constitutes the main memory. Transmission media include coaxial cables, copper wire and fiber optics, 

including the wires that comprise a system bus coupled to the processor. Transmission media may include or 
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convey acoustic waves, light waves and electromagnetic emissions, such as those generated during RF and IR 

data communications. Common forms of computer-readable media include, for example, a floppy disk, a flexible 

disk, hard disk, magnetic tape, any other magnetic medium, a CD-ROM, Digital Video Disc (DVD), any other 

optical medium, punch cards, paper tape, any other physical medium with patterns of holes, a RAM, a PROM, an 

EPROM, a FLASH-EEPROM, a USB memory stick, a dongle, any other memory chip or cartridge, a carrier wave 

as described hereinafter, or any other medium from which a computer can read. The terms "computer-readable 

memory" and/or "tangible media" specifically exclude signals, waves, and wave forms or other intangible media 

that may nevertheless be readable by a computer. 

[0133] Various forms of computer readable media may be involved in carrying sequences of instructions to a 

processor. For example, sequences of instruction (i) may be delivered from RAM to a processor, (ii) may be 

carried over a wireless transmission medium, and/or (iii) may be formatted according to numerous formats, 

standards or protocols. For a more exhaustive list of protocols, the term "network" is defined below and includes 

many exemplary protocols that are also applicable here. 

[0134] It will be readily apparent that the various methods and algorithms described herein may be implemented 

by a control system and/or the instructions of the software may be designed to carry out the processes of the 

present invention. 

[0135] Where databases are described, it will be understood by one of ordinary skill in the art that (i) alternative 

database structures to those described may be readily employed, and (ii) other memory structures besides 

databases may be readily employed. Any illustrations or descriptions of any sample databases presented herein 

are illustrative arrangements for stored representations of information. Any number of other arrangements may 

be employed besides those suggested by, e.g., tables illustrated in drawings or elsewhere. Similarly, any 

illustrated entries of the databases represent exemplary information only; one of ordinary skill in the art will 

understand that the number and content of the entries can be different from those described herein. Further, 

despite any depiction of the databases as tables, other formats (including relational databases, object-based 

models, hierarchical electronic file structures, and/or distributed databases) could be used to store and manipulate 

the data types described herein. Likewise, object methods or behaviors of a database can be used to implement 

various processes, such as those described herein. In addition, the databases may, in a known manner, be stored 

locally or remotely from a device that accesses data in such a database. Furthermore, while unified databases 

may be contemplated, it is also possible that the databases may be distributed and/or duplicated amongst a 

variety of devices. 

[0136] As used herein a "network" is an environment wherein one or more computing devices may communicate 

with one another. Such devices may communicate directly or indirectly, via a wired or wireless medium such as 

the Internet, LAN, WAN or Ethernet (or IEEE 802.3), Token Ring, or via any appropriate communications means 

or combination of communications means. Exemplary protocols include but are not limited to: Bluetooth TM, Time 
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Division Multiple Access (TOMA), Code Division Multiple Access (CDMA), Global System for Mobile 

communications (GSM), Enhanced Data rates for GSM Evolution (EDGE), General Packet Radio Service 

(GPRS), Wideband CDMA (WCDMA), Advanced Mobile Phone System (AMPS), Digital AMPS (D-AMPS), IEEE 

802.11 (WI-Fl), IEEE 802.3, SAP, SAS™ by IGT, OASIS™ by Aristocrat Technologies, SOS by Bally Gaming 

and Systems, ATP, TCP/IP, GOS published by the Gaming Standards Association of Fremont CA, the best of 

breed (BOB), system to system (S2S), or the like. Note that if video signals or large files are being sent over the 

network, a broadband network may be used to alleviate delays associated with the transfer of such large files, 

however, such is not strictly required. Each of the devices is adapted to communicate on such a communication 

means. Any number and type of machines may be in communication via the network. Where the network is the 

Internet, communications over the Internet may be through a website maintained by a computer on a remote 

server or over an on line data network including commercial online service providers, bulletin board systems, and 

the like. In yet other embodiments, the devices may communicate with one another over RF, cable TV, satellite 

links, and the like. Where appropriate encryption or other security measures such as logins and passwords may 

be provided to protect proprietary or confidential information. 

[0137] Communication among computers and devices may be encrypted to insure privacy and prevent fraud in 

any of a variety of ways well known in the art. Appropriate cryptographic protocols for bolstering system security 

are described in Schneier, APPLIED CRYPTOGRAPHY, PROTOCOLS, ALGORITHMS, AND SOURCE CODE 

INC, John Wiley & Sons, Inc. 2d ed., 1996, which is incorporated by reference in its entirety. 

[0138] The term "whereby" is used herein only to precede a clause or other set of words that express only the 

intended result, objective or consequence of something that is previously and explicitly recited. Thus, when the 

term "whereby" is used in a claim, the clause or other words that the term "whereby" modifies do not establish 

specific further limitations of the claim or otherwise restricts the meaning or scope of the claim. 

[0139] It will be readily apparent that the various methods and algorithms described herein may be implemented 

by, e.g., appropriately programmed general purpose computers and computing devices. Typically a processor 

(e.g., one or more microprocessors) will receive instructions from a memory or like device, and execute those 

instructions, thereby performing one or more processes defined by those instructions. Further, programs that 

implement such methods and algorithms may be stored and transmitted using a variety of media (e.g., computer 

readable media) in a number of manners. In some embodiments, hard-wired circuitry or custom hardware may 

be used in place of, or in combination with, software instructions for implementation of the processes of various 

embodiments. Thus, embodiments are not limited to any specific combination of hardware and software. 

[0140] The present disclosure provides, to one of ordinary skill in the art, an enabling description of several 

embodiments and/or inventions. Some of these embodiments and/or inventions may not be claimed in the present 

application, but may nevertheless be claimed in one or more continuing applications that claim the benefit of 
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priority of the present application. Applicant intends to file additional applications to pursue patents for subject 

matter that has been disclosed and enabled but not claimed in the present application. 
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What is claimed is: 

1. An electrical charging system, comprising: 

one or more processing devices; and 

a non-transitory memory device in communication with the one or more processing devices, the non

transitory memory storing instructions that when executed by the one or more processing devices, result in: 

receiving information indicative of a desired charge level of a battery of an electric vehicle 

wherein the desired charge level is defined by a user of the electric vehicle via a Graphical User 

Interface (GUI) forming a part of the electric vehicle and adapted to display a unitary vehicle charge 

indicator comprising a combination of input and output GUI elements the GUI elements comprising: 

(i) a first portion indicative of an amount of charge residing in a battery of the electric 

vehicle; 

(ii) a second portion indicative of an uncharged capacity of the battery of the electric 

vehicle; and 

(iii) a third portion comprising a slider by which an amount of charge may be specified; 

displaying a charging status of the electric vehicle via the GUI; and 

increasing, in accordance with the desired charge level, a level of charge of the battery of the 

electric vehicle; 

wherein the desired charge level of the battery represents a specific amount of charge desired 

to reside in the battery after increasing the level of charge. 

2. The electrical charging system of claim 1, wherein executing the instructions by the one or more 

processing devices further results in: 

determining, based at least on the desired charge level, a charging schedule for the electric vehicle. 

3. The electrical charging system of claim 2, wherein the increasing of the level of charge is performed in 

accordance with the charging schedule. 

4. The electrical charging system of claim 1, wherein the first portion operates to output the amount of 

charge residing in the battery, the second portion operates to output the uncharged capacity of the battery and 

the third portion is an input GUI element. 

5. The electrical charging system of claim 1, wherein the increasing of the level of charge of the battery of 

the electric vehicle, comprises: 
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transmitting a control signal to a parking space charge device that starts a charging, in accordance with 

the charging schedule, of the electric vehicle. 

6. An electrical charging system, comprising: 

one or more processing devices; and 

a non-transitory memory device in communication with the one or more processing devices, the non

transitory memory storing instructions that when executed by the one or more processing devices, result in: 

receiving information indicative of a desired charge level of a battery of an electric vehicle 

wherein the desired charge level is defined by a user of the electric vehicle via a Graphical User 

Interface (GUI) forming a part of the electric vehicle and adapted to display a unitary vehicle charge 

indicator comprising: 

(i) a first portion indicative of an amount of charge residing in a battery of the 

electric vehicle; 

(ii) a second portion indicative of an uncharged capacity of the battery of the electric 

vehicle; and 

(iii) a third portion comprising a slider by which an amount of charge may be 

specified; 

displaying a charging status of the electric vehicle via the GUI; and 

increasing, in accordance with the desired charge level, a level of charge of the battery of the 

electric vehicle; 

wherein the desired charge level of the battery represents a specific amount of charge desired 

to reside in the battery after increasing the level of charge. 

7. The electrical charging system of claim 6, wherein executing the instructions by the one or more 

processing devices further results in: 

determining, based at least on desired charge level, a charging schedule for the electric vehicle. 

8. The electrical charging system of claim 7, wherein the increasing of the level of charge is performed in 

accordance with the charging schedule. 

9. The electrical charging system of claim 6, wherein the first portion is an output GUI element, the second 

portion is an output GUI element and the third portion is an input GUI element. 
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10. The electrical charging system of claim 6, wherein the increasing of the level of charge of the battery of 

the electric vehicle, comprises: 

transmitting a control signal to a parking space charge device that starts a charging, in accordance with 

the charging schedule, of the electric vehicle. 

11. An electrical charging system, comprising: 

one or more processing devices; and 

a non-transitory memory device in communication with the one or more processing devices, the non

transitory memory storing instructions that when executed by the one or more processing devices, result in: 

receiving information indicative of a desired charge level of a battery of an electric vehicle 

wherein the desired charge level is defined by a user of the electric vehicle via a Graphical User 

Interface (GUI) adapted to display a unitary vehicle charge indicator comprising a combination of 

input and output GUI elements the GUI elements comprising: 

(i) a first portion indicative of an amount of charge residing in a battery of the electric vehicle; 

(ii) a second portion indicative of an uncharged capacity of the battery of the electric 

vehicle; and 

(iii) a third portion comprising a slider by which an amount of charge may be specified; 

displaying a charging status of the electric vehicle via the GUI; and 

increasing, in accordance with the desired charge level, a level of charge of the battery of the 

electric vehicle; 

wherein the desired charge level of the battery represents a specific amount of charge desired 

to reside in the battery after increasing the level of charge. 

12. The electrical charging system of claim 11, wherein executing the instructions by the one or more 

processing devices further results in: 

determining, based at least on the desired charge level, a charging schedule for the electric vehicle. 

13. The electrical charging system of claim 12, wherein the increasing of the level of charge is performed in 

accordance with the charging schedule. 

14. The electrical charging system of claim 11, wherein the first portion operates to output the amount of 

charge residing in the battery, the second portion operates to output the uncharged capacity of the battery and 

the third portion is an input GUI element. 
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15. The electrical charging system of claim 11, wherein the increasing of the level of charge of the battery 

of the electric vehicle, comprises: 

transmitting a control signal to a parking space charge device that starts a charging, in accordance with 

the charging schedule, of the electric vehicle. 

16. The electrical charging system of claim 11, wherein the GUI is forms a part of a mobile display device. 

17. The electrical charging system of claim 16, wherein the mobile display device is a smartphone. 
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ABSTRACT 

Systems and methods for charging electric vehicles utilizing Graphical User Interface (GUI) elements. 
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(57) Abstract: Disclosed is an 
electricity storage device which 
can be charged/discharged at high 
speed and have high output, high 
capacity and excellent repeating 
charge/discharge characteristics, 
although it uses a non-carbon 
material as a negative electrode active 
material. Specifically disclosed 
is an electricity storage device 
comprising a positive electrode 
collector, a positive electrode 
arranged on the positive electrode 
collector and containing a positive 
electrode active material which 
can reversibly absorb/desorb at 
least anions, a negative electrode 
collector, and a negative electrode 
arranged on the negative electrode 

\0 collector and composed ofa negative 
"'1" electrode active material which can 
00 substantially absorb/desorb lithium ions reversibly. The negative electrode active material is composed of at least one substance 
0'I selected from the group consisting of silicon, silicon-containing alloys, silicon compounds, tin, tin-containing alloys and tin 
~ compounds; and the negative electrode is formed as a thin film having a thickness of not more than 10 µ m . 
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c ooo s J t# it x i¥ik 2 ,___, 4 i u:1 , .:t-:n-F :n 0) t# it x i¥ik i--=-oo 7G 0) ji_ tEli 1~ tm w ~ , 1~-r1tm c' rb o 

IEtElif15/jmjf ~o)*JlJ1-i'f;bit7'.J~00JF~:h tv \oo *(:=_, *itXl¥if:3:BJ:tf4 fU::t, BF.* 

Mf~t!m, \ir£Mf~t!mftt'crAFm*1Jf~·-c:Jt>oji_tEli115t1mffc, mttm-c:Jt>oIEtEli7rStimff 

c O)*Jllf-i'i'vitt--=-J: VJ, i&Jhimtiftt i--=-1:1:nt=-:;1g7>~17,7'.J'q~G:no cO) OOJF7'.J'\Jt>o 

o J:VJ J.! {2js:~":J(:=_t::t, tifit::'.t~30)~:/Jm1fLll c't::t, :¥1'zAl44 µ mff Tf--=-~1171\ ~:¥1Lf::.~ 

®{~'7--1*:¥1--r (~tElif15/jmf1r) c, :7'577 -1H~m1flJ) c, 7i~!J 7 ;'.l!J1v® (~3-ifflJ) c 

~t:h--f':h!l!~.tt45: 40: 150)'il;=1Ji'f c't~i'r Lt ffi.t~i'r:tilJZJ~~firJ~~:hoc :=_O)ji_t~i'f 

jflj ~ JJOJ±)txJt-t o :=.c ( :=_J: VJ , il[ 1:£ 4mm, J!r: lj.0. 1 9mm 0) ~ l,hy }<jtji_ tEli iJ~ 11=~~ 

:n 0 0 ::. 0) ~ 1.hy r~ 17\ ji_ .tiJE r::t , ji_ tiJE~ ~ {2js: c Lt O)f~ i'JI§ ~ t ~-t 0 ~ ~,ri tru-ijl"/ ti ~*u 
/:=_J: 0 t ji.f-i!EJr-;q:::_ ~JE~:hoo ::_O)~vo/ ~17\ji_ t-ilE~~t?:;11'S:"'r>~-17-t::l:, 2V ,..,_, 

»i11u11r.mrrov'ic'O)i&J»!tm~Jci:ri~~ 1vt~mrrtic'thi1= RJ~~c'rbo7'.J\, :5E»im 

ifJj'.7'.J~2ooa~r~i* co. 005c v- ~) b1F~t--=-~<, t±:1 tJ i'f'rt7'.Jq££:1; \" 

[ooo6J c:=.:s c', ~1W'ii:--r~%a:ftc''vYii:--r~%a:i--=-~<fflv \G:ho!J-J-? A= ✓JZ'ii:1!111::t, ~ 

/ifx'.(:=_, 10'""'0. 5a~F~i¥ (0. lCv- ~,..,_,2Cv-~) ;flllU1'.0)7EhimJfilBt~~Too Lt:=-

7'.J~0 t, if-~?t::'.ti¥D\3:BJ:U:40):;lfffl7>~17-f:;l:l) 77 A={jzffl11!10)ftff ffl~(:=_f:;t{~ 

fflc'~ftv \:=.ciJ~~ G?J~c'Jt>oo 'it:=-, ~MF~i~J f:=_)(ffl{.nE~x~m-to:=.ciJ~Bj'jl§c'Jt> 

om7-t=m:Ji~..yr~1/:5'f::t, ~/ifx'.t--=-, o. 002,___,o_ 02a~r~i¥(5oocv-~,..,_,5ocv 

- ~) ;f~lt O);c;jj3tgjfilB£~ ~-too Lt:=-iJ~0 t, tifitXi¥D\3:BJ: U:40):;!fg7,/'\--{ 7- /::l: 

, m'xZ=!l!~~-z/~y:5'0){-tff m~1--=-t1~mc'~ftv \0 ::.O)J:5 t--=-, *if:=ti¥D\3:toJ: 

U:4t--=-t3v \tOOJF~:ht:=-:;!fg7,/'\-17'/::t, r§:imJ±t3J:U:r§:i$iL c'f::td1Jo'60)0), :5E1lx: 

m:iaIBt7'.J~~<, ,1--H tJ it#'ri7'.J~{fiv \f=-if>, ffl i,i7'.J~ ~~ G:hoo 

cooo7J ~15, IEt_if5timJ:f c L -cr::t, ~~tE1JLffl~:no75tl:mJ:vJtr§:i$~~1f-toMf~illi5c 

nJBl§ft~tif~i'ft!miJ~~i10:hTv \oc M1~Ji5c nJ~i@ft~ti{~i'rt!mc Lt/::t, n m--r 

~1~~~~-to~t~f~tttm Ct=-bz..fi, *'fit Jci¥D\5:toJ: CY6~Jffi), 5:PJJ1v~~-to 
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~t~\H~,§-tl&J (t~~:zJf, t;Ht:=t~7~Jffi) ft2::'7'.J~tJI:~~t1 --Cv 'oo L7J,Lft7'.J~6, :=.t16 

0) t~at x~ r=-r-± , ~f ~ii5cRJ~~11 **~f ~,§-tl&J -c Ji)o IE t_ii;£·4&J w ~, 1F wz * tJn -c 

c!r)o~t-ii!tl&JJ!t~O)ifJlli-,§-:b,1t!:= ~ v ,--cr1, ¥ai5~:h tv ,ftv 'o 

[0008] t#~ffX~l: 00~1~oom2003/003395%/~✓7Vo/r' 

t#itx~2: t#oo2oos-09:1777%0,~ 

~a"FXffifk3: ~002000-195555%0¥~ 

lfqjj"fY:~4:/f;J002001-148242%0¥~ 

tf:~at Jt~s: tf:~002004-11137 4i70¥~ 

tf:~a"FXFID\6: tf:~002004-342605%0¥~ 

t~itx~1: t~oo 2004-193004 %0f~ 

~ ~ (7) lffl 7T> 

~ ~ iJ~~4?* LJ: 5 ~i-15 ~~ 

[0009] t:=.c', :;;$:3£1l}=jfj:, ~t-ii!4&JW~L--C;J-~wz*t,tf2!,1:)=l:jl;,o(:::.t7J,7J"Vbi\ riD~c' 

O)JE.1tt~7'.J~RJ~~c'Ji)VJ, r'iD l±l.tJ, r'iD~ J:L ;}JJ:. V(!'.:ht~*.'¥!VJ:i!RL JE.t&m~®t#tt:£::

ffT o ;i:ffl-r'r~-17.:£::-tJI:f~T a::.~:£:-~ 1'i,tJ ~Too 

~~~~~~~T 15 t~'ifJ (7)-=f:fl 

[0010] :;;$:3ef!J=l~6/1, ---1::ictjjl]:£::-~~i1R:Tot:::.o0(:::.w.RJlf1Vf~:£::-_mht:::.o tV)*fi*, m'A= 

_m)i ::\=-"7 / "1/ ?7 ffl 0) :iEtfilU! if&J W ~ , 1J Tr; A1 ;t-::,..,, ~ RJ j~Jb I:::. iJ& mtto J:. tf 1fjl: l±l RJ ~~ 

ft 1r ER* t,t *t -c &)O ~ t_i it 4&J f1t ~ 0) fJl ]j.,§-;r_> it I:::. :B v '--c, ~ t_i :£::-tr~ JE O),t~ mt~ -r o 

::::.~f:::.J:.0--C, JE;fjjl:gjiJtO)f'iDJ.i{U:.H "tf:i!'iD l±l.tJ{~:£::-JYmtc'2" o::::.~:£::-J!l±lLt~o 

-trct:bf:J, /.;;-1::,..,,37"-:£::-fflv ,3::.~rt<, ·jJJ_i~ mftJ::1:::.1Fwz*ttN7J,Gfto1i.t_i:£::

iJt%r&-t0::::.~1:::.J:. 0--C, JE1fjl:~J.iit7'.J~ii<, r'iD W.tJ :BJ:. tYfr/J ~ire', ff*VJ }!KL 7E 

1J5t~H®ir~t't/:: {,l;ht~;i:1S'.-r'/.;;.-{ 7.iJ~1i6t10::::.~:£::-Jll±l L, :;;$:~~ :£::-ftpX Lt~o 

coo11 J -ttt:bt_::i:;;$;:~llJ=JO)~m-=r'/.;;-17.r±, J1:J_i!jz~m1-i~, iri-r:c.J1:J_i!jz~mft---1::i:::.jlljc~t1t~ 

, 1ldt<~tr:::..::t-Y:£::-RJj2'i:s'bi:::.111uJv,·rRrn~tiIEtilffi.itttW:£::-~trIEtilffi.~, 11.tilffi.~m 

{* ~, MiciH_i~'ii: {* J:: (:::.jlljc 0 t1 t:::., ~ 1[ 13,(_J I:::., 1J ':f-17 A-1.::t-Y:£::-RJ i1)! 13{:H:::. ll&~ :BJ:. 

CY h><: l±l nT ~~ft 1:H_i it 4&J W7J, 6 ft o fiJ_i ~ , :£::-{mtt , M ?c fiJ_i it 4&J W f 1, :It*, :It* 

~ff,§-~, lt*{~,§-if&J, i~, i~~ff ,§-~:BJ:.tY~{~,§-if&J;D,6itoUJ:.VJ~fi;t10,J,' 
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ft<~'bl ")-c:i!r}J, Mfc.:ffiH_itl::J]l[Jj.10 µ mJ2!,TO)rJHJ-c:ilr>o:::.~,a:tf'~1t~Tou 

[0012] MfcjH_iO).{l[oofflilr>t:::.vJO)~~f:i, 0. 2"'2. 0mAh/cm2c'ilr>oO);o,;tz:f'iLv \ 

Mfc :IE tlE 0) )]l[ di-7J,; , Mlc ~ tlE 0) )]l[ di-0) 5fS: 0, J:: c' cbo 0) iJ,; tit 'i L v '\ 

Mlc~tHEO)J::~1<ooffl;o,;' 50,J::c'ilr)6(7);o,;9f 'iLv \0 

Mri c 1JJHBi~JB: f* 0) J::U~ mi ff 7J ~ 5 0, r. c' &) Q 0) 7J ~ tz=f 'i L V \ 0 

[0013] MfcjJ.t_i~S:{*O)½oof~.~Ra0)111'(;o,;, Mf2jJ.t_io)J]l[;J;~IR1C7J'>~kf:i-thJ:lr)l) 

-:k'e-'v \1u'n:cli)ocrJ:o\9t'iLv \0 

M?cjJ.tHB1ttJefaWt~-'r6b 1J-rr; A;o,;g&~~h-Cv 'oO)iJ,;tzt iLv 'o 

MfcjJ. tHEYJSiJefD W /'..O) 1J 7 t) 1-, 0) ll&~:o\t!ifr:x ~~; ~ fi :b ho 0) 7)\ 9=f t L v \ 

Mtc ~m-r'/ <-1,7. 0) J6n5t~ A~ i ~:to v y-c, Mt2~ tl3 0) soc 7J,; 2 o % £-" 1:: 9 s % 0, T 

-c:;l1),50);o,;tzt 'iL v \o 

coo 14] MfcjJ.t131;£·tJefaW:o,;, :1=:_g11'f t'ilr>o O);o,;tzt :tL v \0 

Mf2ji_ tillz1ttJefa'N;o,;, f1;; ~ {~tJefaj=J:::. f:if1;; if~ {~tJefat'ilr>0 0) ;o,; tit 'i L v \) 

Mtc:E:E*{~-&fijefa;o,;, :itSiOx (0< x< 2) c'~~ho:E:E*M'.{~trmt'ilr>oO)iJ,;tzt'i L 

Mfc:IEtilffi.1tttW7'J\¥JSM:flJZc'ilr>6 0)7)\91' 'iL v \ 

Mfc :IE tHBYJSiJefD 1[ 7J \ M: {~ ii 5c RJ B~ f ct 1ft!{ ~ iMm-c: dT) Q (/) 7),; 91' 'i L 1; \ 0 

M?c~f~{~fi'tJefaf:i½'-rfl-J f~71/7J ;v,a:~To0)7'J,;tzt iLv 'o 

MtE~ttf~ii'il&Jf:i½'-rP"l ;~ re Jt{~fflr~~~-to0)7'J,;tzliLv \" 

[0015] MfcjJ.tl3~S:{*f:iS:~~W{~Jit~,a:ffL, Mfc.S:~~Wf*rit~O)~;j;j;o,;J'ifri3c,ji_t13~ 

m f*O) ~ ~ 1*fJf O) 30 % 0, J::-c:;l1)o0) :o,; tit :t L v \0 

MfcjJ.tl3~S:{*f:iS:~¥Wf*tit~,a:~L, Mfc.S:~¥Wf*rit~O)~ff;o,;J'ifri3c,jJ.tl3~ 

m~O) ~~f*ff0)50%0,J::-c:::boO):o,;tzt:tLv \0 

Mfc~tHE~S:{*7J\, )]l[Jj.1J!P] (~JL@To~Jj:O)Jt:iffl,fL,a:~To~-fLWHlc'ilr>o 

0)7'J,;tzt'iLv \0 

Mfcji_ tHB~ m 1*7'J,;, }]l[h-151PJ ;~Jt:iffl--to Jt:iffl :fL,a:1f~f7'J,.r:)½ oo ;~~Jj:o)~J1:a 

,a:~L, ~ijfc.~)EQ 0) ~ijfc.~ tHB~ S: {*<TJ)]l[Jj.1JiPJ 0) Wroo%:IA7'J,;it'%:IA'it:::. f:it~it'% 

:b\-C'&:>o0)7'J,;tzt iL v \0 
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Mic~~O)r'ID~75~, Mt2jJ.t9iO) ~<ij-0)2fg: 0,--1:::. t'cbo0)7'.J~fr=f :iLv \0 

Mic~@O) )'f;ftAAHfP 0) & t t< ~'b ~ 'lfp (-=:_, ji_ t9il;!i ~?JJ J1I :a:-~tf 1Eztlli 7)~ % !5x: ~ho 0) 

7'.J~tz=f :iLv \0 

5c ~A 0) 7;{)J * 
coo 16 J * 5e llJ=l i ctn rt, r'ID :iit' 3'E 1tis:-t a:.~ 75,; R J j'j~ -c,s t9J , r'ID ,4t1J , r'ID :&: ffl,_, ::k, J: v111 

n k*~ 11J JI& L 3'E1i1z:S: ~'® ~ti: :a:-if T 0 #f S'. T,/ "--1 A :a:-tJH-:!t T 0:. b) ~ -e 'e-' 0 0 r@i I±! 1J 

at c't, :&: ffl,_ CT){fi;; T 7)~ @:. G i"' * atF~~ (:=_;bk 0 t r@i I±! 1J :a:-* 7ES:H-=-*1H~ c''e-' 0 =itii: 

7',1",{ 7':a:-tJE{;!tT 0:_~7)\-(:''0' 0o 

~ 00 OYF/'fl ~t t aJt ~ 

[0017] [~ l]*5ell}=j O)~:/Jm0)%JJJc'cb0ifS:-r',1;;,{710)1JfJx::a:-ti:i'ts"J(:=_~T~ff:~lm~c' 

cboo 

[~2Jji_ t9i~ ~ f* 130)¾z Em t-=-%!5x:~hts:jtt_illz 120)t~!5x::a:-ti:i'ts"J /:=_ ~-t~!;J(frEm ~ t' 

J1)0o 

[~3J~t.ili~fflf*130)l<oot-=-%Jft~nts:WJ%1JO)~t.ili12aO)tJJft:a:-ti:i'ts"Jt:::_~-t 

~~n'n~c'cboo 

[~4Jj)_ t9i~ ffl f* 13o)tlift:a:-ti:i'ts"J t-=-~-t~ff:~Em ~ -ecbao 

[~5JJ:'.l.t9i12~J:'.l.t9i~ffl{*13~7'.J,Gft0J:'.l.t9illlif*crAJJ5x::a:-ffl::r:~s"Jf:::_~-t~~Em 

~c'cbao 

[~6]3 11%11 O)ji_ tHB~ ffl {*30 O)tJfJx::a:-ti:i'ts"J (:=_~-9~;f ~Em~ t'cboo 

[~7Jji_ t9i33~ ~ 6 t-=-~-tji_ t9i:!R s: f*3obJ,Gftaj)_ t9ilt~f*O)tJJ5x::a:-ti:i'ts"J t-=-~ 

-t~ff:~Em~t'cbo 

[~8J~i§360)Jlr:<ij-1frPJ[ifi·Em%~75~ ~ fe!%t'cb0jJ.tn_'.E~gf*350)tf!5x::a:-ti:i'tAJ!-=

~T;WJE~ Em~ c' Jr) 00 

[~9J~@r'ID~75~~h!:-t6~@44:a:-1f-t6~t.ililili{*400)tJJft:a:-ti:i'tsJf:=_~-t;WJE 

~rn:i~c'rboo 

[~ 1 O]*Je~Jl CT)~'ii;7',1",17:a:-ffl v \ td~#fii:ms-crAEEWfriHj,~ c'cbac 

[~ 11J*3cllJ=l O);iS:7',1"17-:a:-ffl v \ts:J~ }-PCO)tEEOOZ.iHJi~-ecboo 

[~ 12J/4:5ellJ=l O);iffl:7',1"17:a:-ffl v \ftJ'-17''1) :YP' cl llJ•O)tEtWfrt~)JX:~t'cb00 
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c~ 13J]js:5ellJ=lo/~nm11us t:::t3ito:;;g5~-/~-1,A (B-1) t::ffl1; \t~jJ.t_i!E:ffi:fflft530)W 

J-;-1J rtJ [;!;Jr Em 0) ln!J'l 1%z§lj 1iJ. J"l:-C Ji)o o 

[~ 14J:;,is:5ellJ=lO)~nmf1us t:::t3itoiiffl-r·/~-17' (B-1) t:.=J=liv \f~~t-i52~~t-i~ffl 

f* 5 3 b'J "G ft o j'J_ tHlifli Ji f* 0) w J-;-1J rtJ ~ Em 0) ln!JH%z*l ~ ]'[-C Ji) o o 

[f';<l lfi]]js:5ell,l=j O)~nt[{!itl o [:::to ito~ffl7'/~-17- (B-:-3) t:.=fflv \kjJ.t_i!E:ffi: ffl{*o20)W 

h-15 rtJ ~Emo) J] 1%z§li 1!J. J"!:--c-:bo 0 

[~ 16]:;$:je~}lifJ~nt[{ftl6 [:::t3ito~ffl7'/~-17-- (B-3) [::jfjl; \f~jJ.t_ilE6 l~jJ.t_i!E,mg 

{462b)"Gft ojJ. t_i!Ef1fli{40) Wl-;-)-f ibJ ~Em 0)1iJlJH%zil1!J.Jr-c::boo 

[~17]:;$:5ell}=jO)~nt[{ftl8[:::t3ito, iiffl-r'/~,17-(C-l), (C-3), (C-6) :t3J:tf ( 

c - s ) 0) x 1& ffltt VJ jg L tr!'.:,~ 0) ~ *~ ~-r ~ -c Ji)o C 

[~ l8]]js:5ell,l=j O)~nt[{ftll O (:::t3itoiiffi-:r'r~-17- (D-1) f::ffl v \f~j\ tHE:ffi: fflf*700) 

~ J-;-1J rtJ lfi'· Em t:: :t3 it o ~ tp 0) g -=r JJ'l 1%z§li 1iJ. J"l:-c Ji) o 0 

[~ 19]]js:5ell,l=jO)~»t[{ftllO(:::t3it~/~~7-/~,17- (D-6) f::)=liv \f2:_ji_ tilE:ffi:~f*750) 

J~ J-;-1J rtJ ~Em/:: :t3 it o W tfp 0) ~ -r IH%z*it ~ J"l:-C :boo 

~ ~ ~ ~1Jt[9 7;J t~ 'tJJ O)~ ft. 0)% fl& 

[ 0018 J ]js:je ~AO) #fffi T·/~,,(::z_ 1:t, JE t_,lJ,L JE t_i!E:ffi: ffl f*, jJ. t_i!E :t3 J: tYjJ.-t_i!E:ffi: ffl f*~-fe7 h-, ~ 

r/0) (-1) :t3J: a ( o) crJ~f~~lfToo -thJ-J,f~crA~JJx;f:i, 1Jc*O)iiffi-r·/~-17--~[RJ 

tJ-CJi)oo 

(-1) ]js:5ellJ=J O)~*O)tf:~1t1:1, jJ.t_ni7))/~-1✓:57•~, t~f::lf1.i/~-1✓:57•~~--s-lf--tt-r, 

iP~lJ--J-r) A-1:t-:.,,,~B~~"Jf::IJ&;,Q • Ma±:! Bfi~ft1F~*1.ttf~ji_t_i!Eitt!&JW~ L t"6 

~-to:.~, -t"ftbi::i~W~"Jt::jJ.t_i!Eitt!&JWO)Ji?)"Gfcto,¢,i:-C:bou 1J :fr) A-1:t-/~ RJ 

j~}1f.:H::'l&~·ntl:±:!RJ~~ft1F~*1.tH~L tl:t, 4*, 4*13lrii'~, 4*{~ii-4&J, 

ii, ii"'cllf ii'-&:t3J:tlii{~i;-tl&J7)"6lHitLo;J;-ft< ~'b 1 fl7'.J,;J=li v \Ghoo 

fll+%~0)?F~*;t.tt4~j'J_tHJimt!&JW~L tfflv\01LF;*O)iiffiT'/~-17'-Cf:t, ?F~ 

*1.tt:.J-O);f\f. T:toJ:tY¥'Jffl*U~/~-1:.,,,:57··~-cffiii'To:.~ t::J: 0 t jJ.t_i!E~1'flfJJx;L tv \ 

0 0 ]js:je ~A 4'f G 0),/vf ;E f ::J: h fi' Mic 0) J: J f tji_ -t_i!E 'c' f :i' ¥i54&J j{Jt-1[ -=f Fc19 0) :ti€M~.Hlfln 

, J5tl&J Wfll r ~~ ffl f** Em~ O):j'f M~tttli:, ~ t_i!E 7'.J,; ¥Jffl-giJ ~"25 lf T 6:lgj}i;-cr]15tl&J W 

fllr~¥Jg*IJ~O)-rf~~ttm/tt'7'.J"3c"t.L, :;;g-:r·/~-17--0)V-Jtfptt-vt~~*c':::--tt-c0 \ 
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o::::.ciJ\'fiJ l3}j Lt::.o ::_O)f::.'dJ, 7E»!zfflJim'.Ov \ t 1±/±!fJ O)f.fs T7'.J\ro!Jfi= (:::.fctoti O)cti 

i~IJ~h00 

[0019] 'it:., :,;$:5B 13}j O)J:J r=-~ tll37J~/~-1✓ 3'''-, tr~t=*fl/~-1✓ 3'''-;[t~*Lft v \::.c (:=_J: 

0 t' tJJ 'ii) t~~ ft~' (J) ?i@Ul~ Jft7°D'E 7' (:=_J:,5flifr:tl'l"J7EfflJJ1~ ( :=_J: V)' ~ -t.ili1t~ 

tn=-=r--'dJ 1) T? A~P&J/:ix'.~{t 3::::.b3~ R J~~ (:=_ft3o :,;$:5Bl:l,lj (:=_J: V)' ::_(J) J:5 (:=_jJ. tfilt~t~ 

Jr ~o) 1J T? Ao)tJifrx!'l"Jft!Y,k~i)\RJoo [:=_ft0:=.c f:=_J: VJ, ~ffl7'/~,17-0)JJ□ Itl:73\m!] 

Wl=rPJl:T0c 

[0020] :,;$:3Gl:l,lj0):;lfffl7'/~,17't=:tov \-c' -ffeJ.tfill±~W8½t=-iF0Z*:t;tt~~7'.J,Gft00 ft:to, * 
-Je~ 1±, -ffeJ.t~73\?F0Z*:t;tt-+c ct t=-~fi{r:E~~-S*-90%J'1J~ti1~1-S L tv \00 

~ftfr:E~I±, '.Ft tfilO)flifr:ts·~~!RJl/t~'~rnJJ::~'tt0::::.cttc''~ ~ sf.Jc Lt rn0 \Gh0 

o ?F0Z*:t;tt4c{Jf:ffl~tl0~fi{r:E~I±, ffla!1l~Jt-t=~-9"'1tfir<)ffi.tHEt=u~8& 

~L tti~{r:ft~'~i§::_~ftv \f_¥.gtO)ffift~·ri~*T0Mf~{r'.E~c'clbvJ, t::.c:zJi, 

~Ji;, :::I/~;L+, 7✓TT✓, t"7--Y7-, Wr:i-_:::.o/'i'fv, j[!ij, ii, !filwrt 71JTJA, 77[,:'~?A 

, 1J1J?A, Jf1v-Y:=.TJA, -1✓YTJA, T?°'✓ , clb0v\/::t::::.;r16(1){t-&-~, tiL<t::t:=.;tL 

6 c:E:£*0)E-&' b L< f'i::::.hGbtJ,;O),g--&~ft c''73~~(f 6h00 *58 l3}j 0)-jJ, tfilf'i, /~ 

-1✓3','-~-'@;*Lftv \::::.c i=ct 0 t, -ffeJ.tilfi1tt~W-cclb0?F0Z*:t;tt473\iti@cs":l i=-~73\ 

--:::itdJH~"f::tcL t%JtZ0h00 ::::.crJJ:'.Sfctti@~tl'.:0::::.ct=-J:0t, -ffeJ.tfilc-ffeJ.tfil#Jlif* 

c(J)ffl~80ft-rl~1lttm (fJ, T, ~t= 1-rf~1ltE:mJ c"t0) ~::k~it=-1J,~<-c:t0" 

[0021] (P) -ffeJ.tfil#: fflf*O)*rnH=, }]l[lj-10 µ mf}, rO)?lijl;a,6it0-ffeJ.tflIB?J~@Jf%):JX:~tL00 

fft r%1AO)?F0Z*:t;tt4~-ffeJ.tHEm~Wc Lt fflv \gffE*vztitr-C!±, -ffeJ.tHEl±-ffeJ.tHE~ 

ffl {* i= u'Hi%mt~ho(J)c'/±ft<' 531J~fF~ Lt::.-ffeJ.ffi~-ffeJ.tfil#: ffl f*t=~~'itd±tt 

E~'tttv \gc -ffeJ.t_i/±, t::.btti', ?F0Z*;t;t*40)tft--tc~ffl*Uc/~-1✓3','-c~i~E 

L, 1#6h0ilBE~;[t~Vo/ [,iAt=JJnfEf&Jf~T0::::.c(:=_J:vJ{t~~tL00 t::.bzJi', tc¥iff 

Xffiik3:t3J:tf40)J:J (2::_fllt£44 {L mf}, r(J)?F0Z*:t;t*4fft+~ fflv \gc, J1J[lj-30 {L m 

f~lJ'.O), *rni73~-'¥¥"1'rft-ffeJ.tHE~fi=:~-C'e-'ftv \0)/::tl:l,lj 67'.J,-Cclb3o 1JE*O)JJi.t-Cfi=:~-C 

'e-'0~v::;1'iA-ffeJ.t_io)J1J[J1-I±, ?F0Z*:t;t*4Jf'1lr~~61=-1~Hlll{r:L ttil!z+ µ mf¥.li73\ 

~_&W-c:clbvJ, t=-bUi' loµ mJ,J-r(l)J:5ft::k~i/t?i~{r:l±kl§~-c:clb3c 

[0022] ::::.ht=-5<tL, :,;$:3G1:1,1j~c:1±, J1J[lj-1 o µ mfJ, T O)mHl;a,Gft0-ffeJ.tHE~-ffeJ. tfil#: fflf~* Em 
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/:::. u'Hi% fflt--t o:::. 2:: I:::. J: 0 t, 1JE * f :::.Jt ✓~ t 1J. t_i!EJ]lL71-~j,J; f :::.~<--to:::. 2:: ;o~ -c:~ o 

o 1J.t_i!Efj:, 7t»)(g[:::_ {f 5 m---t 'it.::.1±-1:t-YO)jm VJ ill (:=.ftoc Lt.::.;6~0 t, 1J.t_i!EJ!r:df-iJ~ 

~1; \2::, tht:: ttm ---f 'it.::.f±-1::t-YO)~j}Jjf§:l!Jl;o~m <ft VJ, :JlsJJ[;o~;J,~<ft0 "(, fig 

T-/~,17-.!])r:tg1mtlirn~{.ff:1~{~c'~oo 'it.::., ~tH1Z~mit1<Em/:::.~tH1Z~@Ji%Jft--to 

~i'f (U::t, t.::.bzJ;f, ~~ft2::''(:=_J: 0 t liJ_i!E~~Jftc'~o!])c' \ ~g7·/~,17-.!])JJOI 

'L1iJ~lii!Jf~=(:::.[P] J::.--too 

[0023] :::.cTJ J: 'J (:'.:., :;$:je~Jl <7Y~g7·/~,,-( 7-f±, l::.ac (-1) :J:oJ: (Y ( D) 0)/fqf~~f'if"):::.2:: (:'.:.J: 0 

t, 1tE*O)fig7·/~,{;,z,J: VJt V'Jtf~tlirniJ'\*L<1J,~<ftVJ, r'/DJ~!tc'0)3'E)j~g:t5J: CYriD 

/±l)J{~;o~PJfm;:=.ftoo ~6/:::., :is:%1:lRO):;fig-:r·/~-17-.f±, 1J.t~r!~W2::L t..fF~*1J 

'fr~ ffiv \o:::.2::1:::.J:0t, t'iD'.:@: * c', *iVJJ!zL7E1f5t~~Mt~fH:::.h(!'.h, iJ-."), JJOI 

'~"EiJ~lii!Jf:;f (:::.fPJ J::. Lt.::.fim-r·r~,17-.~tJrd~--to:::.2::iJ~c'~oo :::.O)m~lffi.tHE~ ffl v \o:::. 

2:: i:::.J: VJ fim-r·/~-17-.0)iHtH~iJ~ PJ~l§2::ftoc 

ft:to, :::.:::.-c:1; \51J. ti!iO) }]l[dJ-2:: 1±, lr'~-r-/~-17.t~ffltu~ C»)(~u~) i:::.:to it oji.~]30) )]l[ 

dj-~ 1; \ -5 0 3'E 1J5t~ a~ i:::. :to 1; \ t ji_ t-i rt~ i):t!J ':f-7 L ~ PJ i~ S'J i oizk ~ • »)( 1±1--t o t.::. 6b , 

YJ. tili 0) )]l[ di-ii\~{~ --t O 0 

[0024] ~{vn'fi,fJ;bf.::.l'JO)YJ.f!lif#*2::L tf±, 0. 2,.____,2. OmAh/ cm20)'.#*~~--tji.ti!E~ 

fiJffl--to:::.2::iJ~c'~oo H'iL<f±, ~{l[ffifi'icli)t.::.VJC7JYJ.tili'.:@:*f±O. 2,.____,l. OmAh/ 

cm2-C"cbo, ft:J:o, :::.:::.-C"v \5, 1J.tili'.:@:*2::I±, 1J.tili~{~2::Lt, PJ~8½ft3'EMC~;o'\PJ 

!~11:@:~0):::.2::,ff:'mL, 1ihl:-to7FPJ~'.:@:~,ff:'13i111; \0 ,,§I_ f*i¥Ji:::.r±, V-rTJL£~ 

c'O,.____, 1. 5VO)m{ll~i'ilttl /:'.:.:J:;51; \"(, 1J.tili'.:@: l;'U:::.:!<JL to. 2CA (5a~r~if) c'3'E~m 

~{tf.::.)$J{fO)PJ~;@:* c'cbou 

[0025] J2J, T, :is:%1lJ=JO):;fig7·/~-17-.0)~~M[O)%,J~~~~JfflLftiJ~6f~llJ=l--too 

~ 11±, :is:~llJ=l O)~nmO)Jf~,1-e::bo:::r-1:,,,,~fim-r·/~,17--10)1Jift;[ttJta:s1 i:::.~--t 

Wfl;JJrffi~c'cboo ~2f:i, ~tHlZ~g{tl 3l<Emf:::.;®Jft~ht.::.~tH1Zl 20),tj!J)ft~ti:i:tl'l'J 

( :'.:.YG--tf!1ff:l;JJr mi~ c' ;b O O ~ g 7'/ ~-17--1 f ::t \ I f-Jili 1 0 \ I Hili~ g f* 11 \ YJ. tili 12 \ YJ. tili 

~S'.~13, --tr~v~?714, M r:::i tffi:15, 71'7---7:Yr--16, 7-.~~y~ 1 7:tJJ:lj-7~ 7--18 

~'21Uo :;fig7·/~,17-H±, 7-~~y~ 17, ~tili~g~l3, ~tilil2, 72'/~v~?" 14 

, JEtililO:J:oJ:-cYJEtili~g{~l 1 O);j:Ji]i{~il'< '.rt r:::l tffi:152::7~ 7-182::(:::.J:0 t%Jft~ 
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no P'l #~~ r~i /:::.~x~~tL tft 3::::r,1:,,,,1f;lfl!t7~-/'\,i 7-c'dT>ou Lt~iJ,;0 t, ~ Hi ;I 

itr·/'\,i 7-10) U1UIJ; n'o O)[fi'·ffij~ ~ ~ S::.~t c'~ 00 ft :to, ;litr·/'\,i 7-l (:::.:to vt o, 

IEt_iliz~m1~n 1, IEt1E10, t/~v~3'714, ~t1E12:toJ:u"~t1E~mf*l 30)fJ'f~#fi:51 

/Ui, f:f ff':1$J~ftJ±1JiJ,;ftJJD~tL tv \oo 

[0026] jH_iliz12f:t, ~J/-10 fl ml;J r"O)t'ey:Htc'rboo ::.n(:::.J:vJ, ~:iic'3't:15!£m--to::.~7'.J~ RJ 

~~c':bl1J, rcn /::t:l 1J, rcn~ ~, :k,J:V111ntdl 11JJJ&L%1i1tm:#M~'~1:t:a:1:f--to#fm-r· 

/'\,i 7'7'.J,;1~GtL00 1J.t_,lJH 20)~J/-/::t, ftf ~L< f::l:5 µ mJ,_:J, r-Cd1JvJ, J: vJftf ~L< f::l:2'"'° 

5 µ m~C"d1Joo 

[0027] 1J. tHB 12/::t, l) 'f'r) lv-(;t-:,,,,:a: PJ j_pJtJ (:::.1£k~:t3 J: V1i~tc\ PJ~l§ft1J. tHBit~WiJ:,GftvJ, 

~!'.Jt](:::.r~,1/~l~ftt'O)*fgt~;t,:f'fj,:a:1};~ftv \o ~tEEtJS~ftf:;t, Jt f*~"J(:::./:;t, ;!'£* 

, :Et*2i°*-&4:, :Et*{r:-&tm, ~, i~2i"*-&4::toJ:Vi~1r:-&~iJ"G~1ino&f1< 

~tl -r)0)1Fwz*tJnc'd1Joo titf:::.~~7'.J,;*~<, 1J.tl3"Jj.:a:5 µ mfJ rt:=-~£ i:::.~ 

< 't:'~0 kif>, ::.;nGO)ftt.r•c't, 1'J.tili1t~~/::tf!*c'd1J00)7'.J,;tzf ~Lv \0 

:Et*15*~4:~L t/:t, t~bt/'i, :Et*~' 1~, :::I/'\Jvl-, 7:,,,,7.:r-:,,,,, 1::··7,--y,::z,, frt, 

.:::.::,,7 Jv, \lillfl, ifilfrt if Jv--?.:=.TJ A, -i1/YT7 A, ii::k,J:tY-r?"/iPG~f'itLo!Jdt<~ 

t lf_i0)5t$~0)#4:ft~·-7'.Jt?JHfGtLoo :E£${r:1'ttm~L t/::t, :E£$15*1t4:fJ1J-.O) 

:&E*:a:15tr{r:-&~t'd1Jtltitt-iutu ~.&:0nftv \7)\, ft=t-~L< r::t:&E*ffit{r:~, :&E*~ {r: 

~, :Et*N&~{r:~ftt'~C"dtJo., :Et*N&{r:~~L-n::t, kbUi, ASiOx(O<x<2) 

c'~~:ho®{r::E:E*iJt?JHfGtLoo ::.O)®{l:E:E*/::t, ~*' linEjUtt'O)jc*~'6 !v 

c'tJ:v\ :Et*~{r:~~L t/::t, t~~x./i, ASi N (3<y:;;;4)c'~~tLo~{r:;Et*;o,; 
3 y 

:t3J: V~Jfa:-3:::n,>z:;1 ~ L tf}; di-, ;;r::¥41~~ Lt ---1:.gc3flff1J-.O)jc* (t~bt/:fwzJL 

1k*ft2) ;[t'citr::.~;o,;clrJo{r:i'f~;[t{~J=tjc'~ oo kbt/1, SiO N ~v \5*Jlf&Ac'f::t 
a b 

, a/b=O. 2,__,5_ OfM.m'.O)tO):a:tzf~L<f~fflc'~oo ti15~B'4:~L t/:;t, t~~x_ 

l'i, ii~, ii, :::I/'\JL+, 71/'Tt/, 1::"7---?7-, frt .:=.::,,".'.riv, ilru, ill~, ifilfrt, 3'71JT7A, 

JJF~? A, tflJ? A, if Jv--? .:::.7 A, ,1':,,,,:}7 A:BJ:VfF.*iJ"G~f'itLo!Jdt< ~t Hi 

<TJ5c*~<TJ-&~ftt'iJ,;?JHfGtLoo ~£{r:-&tm~L-n::t, ~15*i'f~J,J,f~<TJi£:a:1};tr 
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, t.::.~:zJi, :i'\:SnOx (xf::l:J:::.icf:::.[P]C)-c~~:ho®1~i£7'.J,;~ifG:hou ::.0)®1~i£ 

/::l: , §lg,'f~ , 117rEJf ft 2::' 0) 51; *'a:'~ Iv-ct J: 1; \ o 

[0028] ::::.;n.,GO),:J-~wz*1Jf2tf::l:~Gf:::.,:J-~,&~51:;*~~ !v-ctiJ:v \0 ,:J-~,&~51:;*~ L tf::l:tr~t:::. 

ffilJ13N:~;hftv\7)~, t.::.~:x..li, **' Tr'!J?A, 1J!)r;A, Jv1::''yr;Aft2::'0)7Jv1JV-&~ 

, -z7'',tyr;A, 1J;vyr;Aft2::'0)7;v1J 1J±ffi-&~, wz*, *?*, ~*, 1L,,ft2::'iJ,; 

~,fG:hoo 

:=.t1GO)~Fwz*1Jt~•cr) 1 r ,-ct), lt*1~1s'!lo/Jil,;tztj:L<, 1t*®1~tmil,;0Gt:::.tztj:L< 

, :i'\:SiOx (xf::l:J:::.?c/:::.[P]C) -i:~~:ho®f~lt*iJ\ir'ff:::.tzt ~Lv \ :tFWZ*1Jf~H::l:Hi 

'a:' ~Mt-c{~ffl -c:t li::. f ::l: £'., ~ f :::.rt Ct 2ft8 J:::. 'a:'fJi 7-f 15':b'ttt {~ffl -ct o o 

[0029] ::::.;h60)1rwz*1J'fH1x,t1v::¥- J;.]'.J,;1r~f:::.Atv \~v \Jtf°~1t'a:'lr-too fJE*tO"G 

1i.t~1tllo/JW~ L -c1~m~nowz*1Jt2r c0-T, 11JE*O)wz*1Jf-+ J ~To) O)f*fi~ ltJ 

O):r.,t;v::¥-W;~7'.J,;500""'600mAh/ cc-C:;boO)(:::.xtL, t.::.~:x..fi, 3':E*2400m 

Ah/ cc, ~®{~!lo/J1400mAh/ cc~, 3"-'5{iO)x,t;v::¥-W; tlt'a:'lf-Y0 0 J:0-C, 

f}E*O) WZ*t:tf2t'a:' ffl v \o:f:~~ ~ /::t~ft VJ, :iEt-ili 1 O:BJ: Vji. t-ili 120) )~7-f/~7:1/ 7-'a:'~ 

'lt!Jlrl~To::::.~iJ,; RJ~~f:::.ftoc k~:x..f'f, ~7-f.Jt fl mf£!J'.0)1'ey:Hi;tkO)j'J.tHB12'a:'!Ytt 

o:=.~il,;RJ~~ f:::.ftoo 1J.tilfi 12'a:'1Fwz$;tJ*4-c{Wm;;tkt:::.%MTo:=.~t:::.J: 0 t, lrffl-r' 

/~,{7-lvJrW:Jt±:ltJ{~~~t)(:::., 1J,~{t, r'in~~1~ft2::'iJ,;RJti~/:::.ftoo j:f.::., ~F~*;tJ 

:fH::l:, 1tt'tozft2::'0)ffl'A=li!i:f-~/~y!JO):iEtHB1tilo/JWiJ\30mAh/ ccf~~O){i 

fji x,t;v::¥-W; nt-C:;bo::::.~?)~G, ::::.;t1 ( :::.J:~~ tt 50""' 8 O{tH~m'. 0) ?F ffJ (:::.At It :r. 

*;v::¥-Wfl['a:'ffToc j:f.::., 1Fwz*;tJfH::l:, 1JE*O)wz*1JN~[P]tJH:::.1J.,tP_ifflfft?),; 

1.Ef:v \0)-C:, 3V~!J'.O) rW:i fflfE'a:'~Tolrffl5~,/~,{7-L6~1~GtLoo 

[0030] llHl;tkO)j'J_ tHil 2'a:'1J.t_i!i~ fflf*l 3~ Em ::::.iJ*%MTo /:::.f::l:, t.::.~ :x..li, ~~~~ 

lt, A/~o/!11JY:7'lt, jf7'T,~✓1/3✓i:t, CVDi:t, 600ti:tft~''O)~frj9J'i·JftM~h 

i!'a:'fiJffl-ct oo ::_O)~t, !ftHl*{tt'a:'Ji'it~tX T o:=.~t:::.J: 0 t, ~t_iljz~7-f'a:':Jlrl~-c 

t oo ?FWZ*1JN~~tlf~ 15'4m ~'a:''2itl'1J. ,tP_i'a:'~MT 0§15', ~tlf~ 15'4mO)it9'ttt:::. 

fitC t, MH~JJi!'a:'JOO'r:i:~tRT:hfiJ:v \0 k~:x..fi, ~tlft1s'llo/JiJ,;m5\'rRJ~~ftf~1s' 

!lo/J-c:;bt1ri, ?FWZ*1Jt2r~~tif~1s'!lo/J~cr)~m~1.:::.J:0t1'J.tii_i'a:'%MT0:.::.~il,;-c 

~oo *~Jim0)%1t~~i:11, [z]2(:::.jf;T J:5/:::., 1J.tHB~~1i13~o'oO)".'E:o'ot:::.1J.tHB12'a:' 
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%pXTo73~, :t;h(:=:.~.!zJE~;h f, ji_tEli~ ffl{:~q 3*oo(:'.:./~'.)"-/':jt(:::.ji_tElil 2~%pX 

L tt ~ v \0 /~?'-/'(:'.:.%pXLf~ji_tEli~ L tt:i, t~btli', ~ 3 (:::.JF--tji_tElil 2a73~:¥tf' 

Gt16o ~ 31:i, ~tEli~ ffl{*l 3~oo t:::.mpX~;ht~J.llJ)f';Jt~O)~t-nil 2aO)f-PJpX~t:i:its':J 

! :::. JFT~Jf:l;/;fr oo ~ c\lb 6 o ~ tBli 12 a 11 , ~ tBlijf~ f* 131< oo I :::.*iWi :Ix I:::.% !ft~ :ho o ::_ t1 

t:::.~JzJE~:hf, k~::tf'i, t4t Ttt, F9%0);wi!;:jtftt'0)/~?7-✓tti:::.%ML ttJ:v\ 

ji_tEli~ ffl{*l 3J:(U~?'-✓ttt:::.ji_ tElil 2~%pXTo JJ1:ft~ L t/1, k~::t Ii', '? 7-.17 

~ ffl v \t ji_tEli 120)Mijf~1T5 JJ1:ft, * oo l~[lJ] 8~~-t"6ji_tii_j'JR gf*l 3 t~5<tLtit 

Jim;if~fr5Ji1:ft, ji_tEli~ffl1~130)*001:=oot~ji_tEli12~%MLtd&, :r.,y-r/' 1/ 

ft.t't~J:0tji_tfilz12~'lf~½'s':Jl~~~-901Jr:ftft.~''7'.J~~tf6:h6o 

[0031] ~tEli121:i, H~L<t:iJ:l::.*oofJf50,J:, J:VJH~L<1110,8J:0)7iij~:jtt:::.%M~:h 

60 .tt* uufJ'f;o~5*iiltI-c'fj:, ifffly'r~-17- 10) r'iD t±IJ'J a~t:::.:tott6~ ~ {ft TiJ~JJFif:::. 

ft. VJ, ~JEl¥Jft. r'iD t±IJ'J 73~1~6:hft. v \:t3t:h73~clb6" ft. :to, J:I::.~ oofj'fO) J:~.!zf:ift. v \73~, 

3'Jl:!tt'f:i 1 of~N O)lJ 0) 73~%MRJf;l§t'clb00 

j]_t-i120)J:1::.*ooflit:t, t~~::tr:r, 1'r~m;ir1*, 7'/~o/?11J/',Y''1*rit·O) -~il'f':JrtpX 

Ht1J1.t t:::. 1JE0 t ji_ tHE~fi=:~ T 6:§,g-, MHi,?/Htt:~JMiK~tR T 0:-=_~ t:::.J: 0 ttffiJ.mt' 

~60 

[0032] ~<1s:JlJU1Bif(:::_:t31; \t, J:l::.*oofi'ffj:, ~9'.JE0:h6?JIJJEitilffiCT)*oof!'i~, ?~IJJE]fiti[ffiCT)~ 

tEHt J:O)oofJf~O)J:i::. OJ1JJE\l111It10)*oofli/m1JJE'ii'i11t10) JltEHt J:O)oofli) ~~~-to 

o m1JJEii'iiitlO)*oou'ff:i, v--lf-Jlf~ii (Jmr=fri~: ~?~nt%ttm 1JJEllf~&JVK -85 

5, ~-I/'7-t±~) ~ffll; \tjjljJE~;f10o 4tDJfO)*rnjfjfO)jjljJEjJ1:ft(:'.:./J:, 4?7JJf0)5'j-. 

~oogO)~~~JE--to--JJ~,ttmW0)5i--~oog~ttmW*oo0)[1J]8,&~0)oog~~ 

?JIJJET61Ji:ft, /jmJf 0)5'j-.J~ooflf:t3J:tf!lmW*oo0)[1J] 8, -~O)oofl~~t [:'.:., !lmW 

P'll'frif:::.3J!;u"6*11l:.fLO)oofl'f~iJIJJET61Jridt273~clr)6o t Lt, ?JIJJE--JJrtd:::.fit.C t. 

ft6~ffi~~T6J:1::.l<oofl'f73~.>:K~Gt16o v--Jf-~fiJfflT6l<oofl'f?JIJJE1Jr:ftl:i, 

iJIJJE5<t~~,pBzt.fT6::_~ft<, ?JIJJEfritilitl O)*rn:ifl'f C 4mJf 0)5'j-..$~rn:ifl'f ~4mW*rn:iO) M 

8, ffi~O)oofl'f~OYfo) ~oo{~t:::.?JIJtrc'~6o ~G(:::., v-y-~fiJfflT6½oofl'f?JIJ 

7t1Jr:ftr:1, J:l::.*ooflfl!'!73~3~ 1of~ttO)!lmtfcr)*oofi~rir:=f'IEm1n~1J1J7t-c:~6~v \5 

f1J,~~~T60 Lt~73'>0-c, *3c1:!Ji /~:tov ,-cji_t_i!El 2, ji_t_i!E~ffl{~13ft.t'O)*oofli~ 
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rJIJJEToO) ;:::.ff.iMit'&:>3u ~1J, rJIJJEt1ilfflO) J!:fiHt J:::.O) oofJf ~tt_ 1JiJJEt1ilffl~ -'-JZoo 

~ {,& JE Lt::. :!~Ji~-0) oo flit'&:> o o Lt::. tJ~ 0 -C , Jl :fiHt J:::. 0) oo flf f :UJIJ JEt1i lffl ~ ~Jt '.lET o::::. 

~ f:::.J: 0 -c § t}Js~ f:::.-Jf 1±:lt'~oo ft:B, :;,is:5el:!J=l 0)¥JIJ'.lE1ff*t'l1, 1JiJJEfiilffl~wr:rTI'L1J 

rPl J:::.1J7'.l"GJ!t::.~~ /:::., ~/:=.ft0 -C Jl;;zftv \ r'f~JJO)Ll!J 8:tsJ:tMl~t1JJIJJE!U113:i 

;rdtv \ ::::.::::. c' 1 Jl;;;;.__ftv \J ~f::tv~y~ffi!Jf~illit:=:.J:0 -Crii'2-1fflllc'l::hftv \::.~c'iboo 

[0033] rJIJtrt1ii1f!f'j:, tXO)J:J(:'.:.!5ttrc'l:hoo 'if, JJIJ,i'5<t~~J{O)½oo7'.J'>Gl "':)0)~@~ 

~tRL, ::::.n~mlO)~~~TOo m10)~@Ji'r];r~tf~(TYe-illO)~~~W~TOo WCT){[!'[ 

11~~iu1m=:,~i:::.~1~--to, ?1Zt:::., m10)~@0)cp,t,t~i:::.:B1; \-c, m10)~@~t§ 

ff,l%c'&:>VJ, mlt~tf~O)'.'.frill 0)1~j7))W / 20, Tt'&:>otf~½'~J~1JJEfii!ffl~-900 

[0034] jJ:::., 1Hl3~ ffl{2's:130)~tl3127!\%ffltc'l:ho ooO)*oof!lc'I: (~ftr-'-JZ.L')]* oof!lc'I:) Ra 

O)ff ( 57 *;z,ff) ~!f:#1£'0)t1ilttl i:::.~~--to::::.~ i:::.J: 0 -ct, ml£'0)W7f-:BJ: v .tt* Dii 

flf~1fTo1l.t1312~%ffltt'~oo 1l.t13~ ffl{2's:l 30)* oor!lc'l:Ra~~fnJ~Thf:f, ffltHl 

~{tt~~J&;f:::.Jft/]~Lftv\c't, pJrJEO)Jt~oof1f~1fT0J'ltillzl2~~~(:::.%fftc'~ 

:So ::_CT)~~, J'ltilE~ ~{;$:13(T)~oor!lc'l:Ra(T){l!'[7)), J'ltilE 12(T)J~7f-~li==fJ C7'.l":it::.f:t-l 

hJ: VJt::k~v \f[!'[c'ibo::::.~7)~9t :!Lv \0 ~ § Thf'i' %fflt00:1i (1) 1)-r? A~,£:<13:i 

ftv \j'i_.tffil 2(T)Wl:f-;D\, ji..tffi~ m:{2's:13(T)*fmflic'l:1:{a0){[!'[0, Tt'c1:>o::::.~7)\frt:!Lv \ 

0 ::::.nt:::.J: 0 -c' 1i_t13,m-~{2js:l 3*ooCT)[lJ] 87))1l.t1312*oo(Uitf'JEii(:'.:.:P:fEJ/.0h, 

FffJEO) J:r*oofl~1fTo1lt13127),;q~Ghoo 1l.t13120) W7f-7),;, 1l.t13~ ffl{~l 30) 

* oofB.c'l:RaO){[!'[,ff:~;;z_o~, 1l.t_illz~ ffl{2's:13*oo 0) [lJ] 8 /:::.J<t-to1l.t_illz 120)i!~H}E'i'1:l:7)) 

ft<ft o" -l0)1\1L~. ji. tl3~ ffl{;,js:13:.t( ao 0) [lJ] 8tJ~ji.fl!J312 f :::.J:: 0 -C-'-JZJft {~c'l:h, )3/fJE 

O)Jt*oofJf~~--to1l.t1312tJ~1~G:h/tv \:B-lntJ\&:>o" 1i. tl3~ fflf2's:130)*oorllc'I: 

Ra/1, frt:iL<1110 µ mY-T, J:VJfrt:iL<f15 µ mY-T, c'l:Gf:::.frt:iL<f1l ~2 µ m 

c':boo ~t-i!E~ ffl{2js:l 30)~o'iJr!lc'l:Raf1, t::.bzJ:f, ~~13':Jftffl.oo{~!z£1E13:jjf*ft~'/:=_ 

J: 0 -CJMI'lt~~c'~ oo :;$:l=fJUaJ~(:::.:}sv \-C, ~fP_'.E~ ffl{2js:l 30)Ao'iJr!lc'l:Raf1, S :;$: 

I*mJiO)JIS B0601-1994(:::.mJEc'l:ho1Jf.t(:::.J:0-C~iJJEc'l:hof[!'[c'iboo 

[0035] c's:G (:::., ji.t_i~ ffl1*130Jji.tEE127)\%ffltc'l:ho oo OJJ:l::½Emfli~frl¾L< /15.[J,J:::., J: 

VJ9=f :iL< f'j:1 QJ,J,J:::.(:=_wlrJ~To::::.~ f~J: 0 -ci), f}r;LO)WJ/-:BJ:.V J:l::* oofl~1fTo 

ji.t1312~ J:rl!r)'.8½~£ t:::.%fflt-c:'0'o, ::::_0)~'0't, 1i. tl3120)W7f-7),;, 1l.t13~ fflf~ 130) 
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* oofii~RaO){i!'[8 Tt=:.fs:oJ:5 t=:., tc2='.;zJf, ffltHlSefF~ifs:2:::''0) ffltHl~{tt:~~1:c~tR 

ToO)iJ~J:v 'o 

[0036] ifm-r>~,,(;:1.0)3'E;/jj(~S~(=:.j3v 'l, ~t-iO)SOC (state of charge) 1'±20%81:95 

%8 T-CScboO)iJ,;Pf 'iLv 'o ::::.t1t=:.J: VJ, r\5J?g iL:tsJ:tf r\5J 1±:liJ~ffL, 7J".,:Y:rEmt~fJ 

vJil&L~Mt#tt ;=. {!lhk ~'m-;r'/~-17-iJ\f~Ghoc 

ftJ5, '.& tHEO)SOCc1: I'±, #f'mT'/~-17'c1: L tc'l:ift<, '.&tHE~f*0)7Em~~J~½T 

t~tJ-c:cbvJ, '.&tHE~{::$:CTJzF,iij:ft;'mStO)?g * (R]"ji)'i?g*) ~ 1 OO%c1: Lt, zF,iij:ft;'m*(=:.5<t 

To%'m*O)t1Jif~□:½'-~-C'*Ltdl!'!:-C'cbo, 1JE0~c, 3'E".'E:t=-~'m~htc~J'[JO)S 

OC/'±0% -CScbvJ, {F,iij31S'm~~jO)SOC/'±lOO% 'c'&>oo 

~tHEO)SOC/'±, 8 r0)1fztt=:.J:VJ*Y-JGt16o 1)7171,£~'c'0""' 1. 5VO)~{triJ1! 

lttl (=:.:rov ,t, j'JJEE?g *i=:.M L to. 2CA ( sa~r~1~) -CS7E'm~ii·tc~i';-O)jJ_tn~0)31S'm 

-~sociJ~lOO% C'&)Q OF,iij7E'm-CScbo) 2:::YE~L. 2:_0)7E'm-~£f12:::L tSOCO) 

11!'[ ~*/st) Q::::. c1: 7) ~ -cs 2' Q 0 

[0037] j]_t-i~~f*13f'i, ~4:t3J:V~5i=:.~-t J:51=:., ijJ~O)j]_t-i~~1*13~J~h-:1:nPl 

t=:.JtimT01Jif5:0)J[im:.fL20~ffL, 2:_0)Jtiffl:.fL20iJ\'m!9;Wf;~iUiff!St=:.ftoo jJ_tn_j~ 

ffl1*130)P"lfm ;o-±, 3=:t=:.jJ_ tij~ fflf*130)JlJ[Ji-1nP1 t=-NtYo~~O)ift'i:'.XVrfil21 iJ\ 

1¥1'±-t oo ~~'A1fu21 crJ~tr/mf'±'.& tHEilfii: 1* 13crJ ~h- 7J rPJ f =:.j3 tt 3~ 7JifJ* oo /=:. 

J¥L, il~'AZ~21 O){tM/mf'±'.&tHE~ 'm14130)J1J[Ji-)-f ibJ f=:.j3tto{tl1)iO)*rnj(=:.J¥-t 

oo il~'AZ'fil2 H-±1!UJ-XO)'AZfiliJ,;il~~":J t=:.~iJ,;vJ, fl 11 O)'AZ'filf'±P"I#~~Frii,ff:ffi•o 

O)'c', il~'AZ§210) P"l#~-CS/'±{lr9 /z O)'AZ§O)P"J#~~F~iiJ\il:iffl L tl ---::>O)Jf;iffl:.fL20iJ,; 

%fflt~hou 

[0038] Jt:im:.fL20~ffTo::::.2:::t=:.J: vJ, ::::.O)Jt:iffl:.fL200) q=r /=:. g~;1,0z~~if:roJ:tf~f'f~--1t 

;s::::.c1:iJ~-CS2" oc 't'ft:b't:i, ~t-i12(=:.;j'J€L t~,tGtLo~t-i'.ffi:'mf*13P"l#fi/=:., 7:::-::t

✓, :iJ:r.:t"/'O)'mi94JiI ('mf94i,0z) ~f5FJ~-CS2" o" ~ t.ilil 2iJ,;:CO) P"IZ.~ ;=.gf94'fir~7EJJ 

t=:.{~~-CS2"ft<tt, '.&tEE~'m{*1:1P"I#IS/=:.375:51ft*O)g~4JiI~{~JiTo::::.c1:t=:.J:vJ, 

#fm-r'/~,17'1 pcgfr~f=:_£,~ft ~O)'m!9;W~lttf5i'.:To::::.c1:iJ,;C'2'0o GZI 5--CS/'±, ~f,XO) 

Jtim:.fL20~ffTo~tEE~ 'mf* 13(=:.:ro ft oWh-hiPJ (T)~ jf CT) rnj(=:., ~tEEl 2iJ>;%pjt 

~ho., 1'J.tEE12iJ'\1'J.tHE~'m{~13J::f=:.ffltHl~htd&t, JtillHL20~,imLt, 1'J.tHE~ 
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ffl {t 13 fR1 'lfr, I=-fflfil4 W~6'tf :t3 J: tY1*t-ef2' 'tt o i:::J±, tz:f 'i L< f:;l:_ ji, t_i 120) )1JLii-~ ffit 

,im:fL200)JU£J:VJt,J,2'<-to0)7J~J:1; \0 ~ ~ -ttu:r, ~,im:fL200):fL1£f1, ji,t_i12 

O)}]l[lf-J:VJti*2'V \:'.::_~;)~frt'iLv \0 J! {ts1t=-r1, ltJHL200)fL1£f1, tzt'iL<fj:~ 

t_iljz 120) }]l[lf-0) 2{¾ ~J::, J: VJ tzf 'iL< /j: 5{:S: ~ J::, 2' G t=.tzf 'iL < /15f:S:___, 100{:S:"C'cb 

0o ft:to, ffit,im:.fL200)fL1f:l'i, k~;zJ;f jjAPB'.~?J!IJ'.ri'cb:S v \f'ilksi;H~Py/-37(=.J: 

vJ?J!IJ,i'To:'.::_~;)~'1:2' oo 'ik, ffit,im:.fL200JfL1~/1, ~Ji&s11=.:51~~tt0 tv \o:'.::_~7'.J~ 

~v \kV), {tf~1i!;$}7',17:1/¥al:.fLf:£~1-t:~{Il'[~ i,,-c, jt,imfL20<T)fL1£~ i,,-ct&5::::_ 

~?J)~c:too 

[ oo 3 9 J ji, tHB~ ffl {t 13 0) r!=i 1f {tfl'f ( =-~t-9 o fflfjt W f*¥f 'lfr, 0) :8 ff( ( lt ,im :.fL 2 o 0) fRl :i'fr, :8 fl'f 

O)t,t:fo) O)iiJi'f c0, T, ijif=.1mfilti1JZf*ti:i'fr,O):Gfl'fJ:I::.$ J ~-to) 11, 30%0,1::-ecbo 

O);o~tz=f 'iLv \o 

fflfil41'f f*¥f'l'fr,O):Gu'f J:l::.$/1, J: VJ ff 'iL< f150%~J::, 2' 61=-tzt :tL< /150___,95 % 

-ecb00 ~fil4J1ilf*ti:i'fr,O):Gf1fJ:r$iJ~3o%*?W.f-e11, JHillz12m:fff=.:toit0~fil4J1ilffi 

~7'.J~7F [ ·51/=.ftVJ, lr~-r>:;-1A10)3'EjJ!t~:G~iJq.ff;T"t:S:f:~-&fiJ~cb:So ft:to, ~filt 

W 1*ti:i'fl50):Gfl'f J:i::.$0)?J!IJ'.ri'!=-f'i, k~ :z. f'i:ifAPB'.~?JIIJ'.ri'cb:S v \/::tlkiH~oy; -37 

(=.J: V)fJ!IJJi'To:'.::_~7'.J~C'2' Oo jfA!Qz~?JlljJi'0){11) ~ L tfj:, J::I::.~ rmfJ • ¥altL:51~?J!ljJi' 

:a% (im~o:t :ASAP2010, (ti) ~$JH'Frfr~) ~fflv \o?~IJ'.ri'iJ~~{fiJ~L t~,f'6h 

Oo :'.::_O)/J!IJJi'itfii:fj:jf;z_O)PZz£5l~~fijffl L t¥altL:GfJi~?J!IJJi'T oitii:-C"cbVJ' t!zA 

""'0. 1 µ m;f_'\Ul0)¥aJ:.fL1£,ff:1f-to¥alfLO)mlJ'.ri'7'.J~PJf3~-ecboo !it, 31JO)~{fiJ~L t 

/11_k~H1fny}-?1 (Jm~o:1't: ;;t-t-if7III9410, (~) ~$~fJ:::FJr~) ~fflv \o?J!IJ'.ri' 

iJ~~{fiJ~L t~tf'6hou :'.::_O)fJ!IJ'.ri'~~/1i%aJ:fL✓ ----0)7}(\izHO)J±J,~f1JfflL ti%al:fL:GfJf 

~?J!IJYE"to~~-ecbVJ, J!znm""' 500 µ mt~Jl'.O)i%aJ:fL1£~1fToi%aJ:fLO)iJ!IJ'.ri'iJ~PJj'j~ 

"C':boo :=_ttG?J!IJ'.ri'~@':/1, ~t-~tm0)¥f!l:.fL1£i=.J;tc t{~v \:51tto:=_~;)~"C'2"oo 

[0040] ffit,im-fL20~1fT0-JH_il}z~ffl{t13~L t/1, t:.~:z.li', 'J8¥fil{t, Jo/Y.::r.{tttt'O)~ 

:fLWf*~{~Jtle'2"0o :it:., ji,tBE~ffl{t1:--i~t~JftT0~rt;t~L t/::t, 1)7'-?A-1:t-:1/ 

fflahoJji,tBE~fflfttU:fj v \GnatoJ~f11:ffl-e2'oiJ~, ~:fLW 1~0JJJ□ Ittft t'~~~ 

To~, ffl, ::=.o/7;vftt'crJ~~*1;tiJ~tzt'iLv\o ft:to, 3ezt'l1*-c:11, 36?'~{tfRJ:i'fr,;=. 

~ /5x 2' ho @1vE'.5c\¥§ 7'.J) fflfilt W 1*titr,-C" 2b VJ, Ji~'.5c\¥§ 0) :Gfi 0) tit fo 7'.J)fflfilt W 1*ti 
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'l'fpO)~;fl-c:il,/J, 5ez'filft0)~~$73,;ji_t_i~ fflft130) ~~1i;i:11:=~t--to fflfilfff i~J; 

'lfpO)~;j:j'fJ:1::$(:=ftoo 

[0041] :::: c', ~ 6 I±, 531JJf01t~O)~ t1if#: g {t300)tJR!Z~t~:rts"J t:=~T$fft~lii ~ -c:;boo 

~ 71±, 1ey:ijJjtt.ili33~ ~ 6 ;:=~--t~ t.ili~ mft3o~tJ,Gft6~t.ili;fliJift0)1'Jflt~ti:rt 

l'l"J!:=:,f---tri;rft~milY<l-c:rboo liJ_i~ffl1*:1m±, ~gij 1}t11~, ~@:12~~~u::~~t#f 

1~ ~Too ~ mHJ3 H±, 1J 'f-7 A,{ ;t-:/'~¥tf10)'.~J_i~ g ft I :=ffl v \ G ho* tJ-c:tA: !ft~ 

hoo ~E32/±, #i:gijf3lcTJ~l/-:nfi'iJO)F/6JaiH:=, #i:gijf3l*oo73,G#i:gijf3lcTJ 

5'Lh!:=1bHtt}J!;CYoJ::)t:=, t§[pJ%PX~hoo ;lJlijJ3 H±, J]l[JJ-)ilbH:=Jt:irnToJt 

,im:fL~WLttv 'o 

[0042] 1H_i~fflft3m:=:Bv y-n±, 0,n"t<~'6~E320)7'f;ylffi'l'fp/:=jH_i337'.J,;%Jft~tLoc :: 

0)1J.t_i!E~fflf*3o~t r~v-514~~, ffi.t_i!E33~:ff-L t1iM!E~'-tto~, ~@320)1+ff 

t:=J:l'.J, ji_t_i~g{t3o~-t"/~v-7'14~73~ilHi1iM!ELftv \~FF1i73,;%Jft~hoc :::_O)~ 

Fc1i I:= 1!tfil+ 'N~~ 1st :BJ: Vf;li?:fi~ it o:=-~ I :=J: l'.J, J'l. tillz3 3 m:{f-c:ji_ tillzl~Jt: I :=&-;J}~f t ~ 

i9+~ffi~~'Plf:¥ -c:~ oo --tftbti, ::O)~fc19il\~i9+~f:¥titfp t:=ftoo 

mfil+Wi~i~J¥:i'fl50)~:fi'H±, ~gf*milJi(:=~tTo~@O)?F~Wmitli~, ~,Egrl'l:J~~m 

,to:=-~t:=J:VJ, 1=1tm:1:=J:VJm:1:±:1--to::~iJ\c'~oc ::::-e, ~fflf*n'fi,fJ(cttTo~@O) 

~F ~ 1fll'fifi'ic 1±, #i:'ii: f*ijfvJ liifi'i i:=:Bv \ t, #i:'ii: f** lii t:=~@il,;%Jft0n tv \ft 

V 'tfp:5tO)f-600:fi'iO)tfljt"-~cs6')00 ~~r','l:i~, :BJ: a~gf~liifl(:=~tTo~~O)#F ~ 

w Em ;fjH±' v - y-JJHt.&iiilb Q V \ I± ffl -r JJ'Ht.&ii ~ ffl V \it' ~ ffl f* ijJO) * Em ii,~' 

:BJ::V~lIDM~t:=J::l'.Jr~iJJETo::c73,;-e~oo Jtf*s"Jt:=r±, t~bz_/j\ v--lf-1ulJ'Ht.& 

jj (imr?ri:i't :VK -855, ~-:::c2/7-f±~) ft,2::''~fflv \o::c73~c'~ou 

[oo43J ~@321±, -tO)*oot:=~JtttGnoji_tn_j33~:ff-L t, ,1~-c:r±ft<oo-c:,t"/~v-514 

(:=;J'tM!EToJ:5 (:=Jf0PXTo0)7J,;9=f 'iLv \ Lf~;J,;0 t' ~@321±, P=f 'iL<l±-tO))t; 

*Im (~gijJ31 tJ,G:lr!t'6~v Y;'fpjJ) 73,;ooi:=ttoJ::S i:=%nx:~n, ~G 1:=Pf 'iL<t±-tO) ,x 

*lm73,;~ mHl:11 * mi f :=-'f[fift mi t:=ftoJ:5 t:=~nx:~no" ~@:-320)7'f;ylffi73,; mi t:=fto:=

c 1:=J:0 t, -t0)7t;Yfffi[ID7J\72'/~v-:)"l4~1ti~(:=::kJtTo0)c', ~m-:f>,,{7-lO)rnft 

fflJiJrn,i1::~t:=b1t0-c gfij4JQ':{5F;ti1fl3uJ~fl73\f:U=f!RJCf:={5F;ti~tLoo 'iit, ~.@ 

320)5'c*w73~t/~v-7' 14~Jt:irn L -cJEji_ t_i~ffl~~it, :;1m-r><17-, 1 O)~r:\3ri 7fi-li 
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'iVJ ~1Ji T~'tt o:=.~7J~ft v \0 ;,g;g32 f'i, Jf;ft/ffi7J~o'oc'&:>h/::f-thY>i-0)%if;:f'i/f:~ (:::. 

rttlJflj~;hf, f)k 0)%;jj;:(:::.%f&-to::::.~7J~RJ~~c'&:>oo t::_f~L. 'E'.'J~v-:;7140)$;yt 

s":l ic3Zti-to:=.c!:'.rtc'.:'.''{t~ flt-toe!::, ~t-aiz~ S~3o0) )'J[JJ-hfPl 0)11;Jro'iJJf';ik:7J~ii' rri 

:It 'it=-/1ttf ii' %:It I:::. ft o J: 5 I:::.% Jft-t o 0) iJ ~ fr+ 'i L v \ o tif ii'% :It c!:'. f 1, J'J[ Ji-h fPl (7) l1;Jr 

aoil~!:I!if ii'%tci!iv \%:ltt'rbVJ, ~ mit:1 liPGi~v \,JJO)ill Cff r-: r- r_illJ c!:'.-to) J: VJ 

ti~ SH~31=1'(o'iJ(:'.:.ti€~~-toill (1,:J, T 1TillJ c'.:'."9o) iJ\&<iJ,/) J:illiJ~Till (:::.5<tL t 

bf;O,tcs:izfi-c:fctv \%:lt-c:&>oo ::.crJm~, J:ill CTJfil-f~Jl~Till 0) fil-fHlc!::iJ~fct-t 

fe'I O)fe'j Btf'ilXBtffiBt-C'&:>oo !tc, )'J[JJ-)ilbJ 0)11;}yo'iJ/:=.;to rt oJ:ill O),Pft<<'.:'.t~tr, 

7'.J~ ~ffi~-S !vc'v \ttiJ:v \0 t~ii'%ik:t'&:>0 tti, o'oc'tJ'\v-514~xti't:''2-'h 

ti, MicO)J::;ft½1J*7)~f~Ghoo 

[0044] ::::.::::. 't:', ~Gt:::.~rJ%JmO)ffi.t~~Sf*350)t~f&~tl:rts":Jt=~-tifi'tti:Wruii~~~8 f:::.~ 

-to jJ.t_i~ Sit35f'i, ~ 8 ;:::.~-t J:5 /:::., ;,g,§360)"7f hfPl!fi'-o'o%ik:7J~ ~ fe'I %t' 

&)V)' ;,g,§360),'f;ft/ffif'j:~0 t -~(:'.:.ft00 ;,g,§360),'f;ft/ffi7J~,~ c'&:>0c!:'.' -tO),'f;ft/ffiO)y 

rt<<'.:'.t -¥fr,iJ\tJ'\v-514r:kJ icf~A L, ;1:~~1:::.J:0tt;'\v-514~Jti!B-to::B-t 

hil~rboo 'it=-, ;,g@:-3tiO),'cft/ffiiJ~t;'\v-514~JfimL t ,f--:jJ.tHE~tR~~'tt, ~g 

7';",17.1 O)~Jlriffe-1¥f'iVJ~ff£:T~'tt o::B-th7J\&)Oo 

jJ. tHE,m'ii: {t30vJ r!i ~-{tfi'f l'i, ,m•ii:m;31 vJ ~Jf-15 [Pl* o'o vJ o'oti'f ~ji_ tHE,m'ii: {t30 

O)j'J[JJ-tt'.:'.~*Ct=-fu'r-cs&:>oo ::.::.-cs, jJ.t_i~S{4300)}'J[JJ-tf'i, ~~Hl310)~ }J'O) 

o'iJ(C%JJX:~tLo;,g@320)~TJ#µ7J"b{filhO)o'iJ(C%JJX:~tL6~@320)~TJ#µ!c'O) 

-:&~~ i§ Jo jJ.tHEiRS{:ifs:300) r!iff {:ifs:,fl'ft:::.M-toS~~W{~Ji#r,O)t1J~~30%YJ:tc 

To tcob t:::.f:;t, tcbzJi, ;,g;g320) rW:i~, ~;g320)Jf;ft/ffit:::.%r&~hoo'o 0) B'DfJfO)t,.g 

fri, ;,g@32[P] -1:0)FRi~~, ;,g@320)Jj:ftc!:'.''~.iM!'ltfftu~-thf:fJ:v \0 ;,g@320) rW:J~t'.:'. 

l'i, ~SHl31~o'iJ:O,G~@320)~Tl#fi'it'O);&~{ti§ 5c 

[0045] ~t!i~S{:,fs:30f'i, tcbzJ:f, ~SHl31 i:::.t~~s":J1JDT~:/nifL, ~SHl31 O)j'J[Jf-h 

fPl O)*rn:it:=:.1lfX0)~@:-32~%f&-to::::.t'.:'.t:::.J: 0 t~ii1r't:''2-'oo tJ:t,rx:i'r~1JDI<'.:'.l'i, kt'.:'. 

;zJ:f, 7°v7.;JOI, D-7-;JOiftt'c'&:>oo ~t=-. ~SH~3H:'.:., :tvfm, X:YT✓lf, 

J'\?7-_::=.:/;7'ftt'CT)*B'o)J□ I, /51)0'2,'Jl!,:@: (S~~/51)0'2,', ~S~tob0'2,', S;lrob0'2,'ft 

<'.:'.'') ' 1J\\zfl[-j'-O)DJC~{tft Jl!,:IJ:ft t'~ »mT ::::.c!:'. f :::.J: 0 -ct' jJ_ tHE~ Sf430~1~o::::.c!:'.iJ"-C' 
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'2'ou ::::.::::.c\ ~fflJll3Hct::t t.::.~:z.t'i, iln.l?~L ::::.:;;71v1§ift~,,~~J=llt:'2'ou 

[0046] 'it.::., jJ_t_i~ffl{*30~oofcjH_i33~%ffl<:TgfC~L -n±, jJ_t_i330)~dj-~~@3 

20) r'iD~~O)~{* fc i?~T00)73,;P=f 'iU1 \0 ~ 7fc~-t J:5 fc, ~f'P]z3373,;~tlEf#: ffl{* 

301<oo(7)%;if:~5~1tE-t0J::S!c%Jft~h, j:'J_t_i!E331<oofc~@32(7)%;if:73,;-f!tffl~h 

00)73,;Pt'iLv \0 :=.ntcJ:vJ, 1iJ_i:-i:-i0)%RxAith ''.~J_i:-i:-3:~rn:i;c, fflf94W~t:i1Hi-t0 

k 6f:i 0Y4' F~9 c':lt0 fflf94 W {;i~J-;r'l'f~~ 1ti~ 't:''2' o o L k 73,; 0 t, 1iJ_i~ ffl f* 30=1'( oo (:::.# 

tE-t0~@32crJr§:i0tc5<tL-c11J_i33crJ~dj-7J\+½"t•=-tiv \::::.~73,;£,~-c:&:>00 Rf* 

8".J (Cf'±, ~@3 20) r'iD ~~, Pt !L< t:i1iJ_i330) Wdi-0) 2{:ff 8---1::, J: VJ P=f !L< 11J_i33 

O)Wdf-0)5{:ff 8---1::, 66/ctl=f !L< /:15"' 1 O{:ff fc-9 oO)iJ,;J:v \0 

[004 7] ~@320) r'iD 67)~, 1~J_i3 30)Wdj-O) 21:ff*~1lilic'&:>0~is'tc 1:1, ~@32 tcJ: VJ1ti{i~ 

h0 fflM1'W1~t~'l'f~O)@r~1 ;o~1J \6< ft 00 ~ 9 r:1, ffi.t~fl'fli1*400)tll'f ffl<:~tl:rt~"J t=~ 

-tfrri~oo~c'&:>00 jJ_t_ifl'fli{*40f'i, jJ_t_i41~, jJ_t_i~ffl{*42~~~D'o jJ_t_i~ 

~1*42/'i, ~~ij~43~~@44~~~D'o jiJillzf1V~{*40(C;Bv\tf'i, ~@440)[Fi]~ 

;a,;, j'J_f-illz41 (7) pl<;ijJJ~df-(7)2{:ff ~i1lilic'&:>oo j'J_f-illz4 Hi, ~il:d445t;ft/m(7) oot~ ttc'ft<, 

~@440)f!!IJ mi ;ct%Jft6hoO)c', t#tC~vJ~5~@440)f~90)@F~9;6qjfioo tO) 

fffi*, 'lk@440)f¥ff:fCJ:0t%Jft6h0~'2'fflf94Jif{(j:(J¥:i'f~O)@F~97)\tilflft/mfC;J,6<ft 

VJ, jJ_t_i~'ii:{*427)\~t~RJj'jt@ft'ii:~4¥~*7)q~ 1YToo 

ft:B, j'J_ t_i~ ffl{4:3o-C't:t, Wdi- .Ji1bJ 0) jµ,joo fc~@32~%Jft-t0iJ'\, thtc~~JE 

6t1 -r, jJ_ t_illz~ ffl{*3O0)t/~v~:714 f cttM~i-;s oo t CO)dj-fjij:0)~@32~% ):JX: L 

ttJ::v \ tO)~is'r:t, ~@32ZJ~%Jft6ht.::.lfilO)dj-(c~JlljJ_t_i33~~JHtttJ::v \0 

[0048] 'it::,, jJ_t_i 12~jJ_t_i~ fflf*l 3~oo(c%pl<;Lt::, 1j, jJ_t_il 2(Cij?JEO)ffl'A*~-'r6f:l 

%fflL t:B< 0)7J~tzt 'iLv \0 -tttb't::i, jJ_t_il 2 (CefrJE•O)lJ :r? A~ J'>6f:i!£z]i:1x~-ttt 

:B< 0)7J,;9=f 'iLv \ *~~IH~(C;Bv \"(, ~tlEl 2(C ffl~Uil{f:-761) %fflT0~f'i, l.fffl 

7',1~,17'1 O)ff~(tJ!df-_S'[t) (C)t_l,[0-C, j:'J_t_i!El 2(Cffl'Altl..~%mL, j:'J_t_i!E¥Js4o/.JW(c 

1)-r? A~!£z~6-ttt:ts<::::.~c'rboo ::::_;nf::t, i!f'm:7',1~,17' 1 O)fp~[![1i O)jJ_t_ilfi 12;6,; 

7FRJ~~~~1f-t0::::.~ft~'(CJ:0tO)c'&:>oo 7FRJ~~~~f:i, jJ_tii_'.lH2tC7E'm:6h 

o ffl'A ~ m <T) 5 t::i , 1='.l. tEE 1! 4o/.l W <T) :k :JitfflBzJt: I c 1fi if-to 1J -r? A <T) 1£z)i:1x • 7j)( t±:1 BzJt 

8J'~O)i1J&Jt:tcnHt6h0:½"tct§ ':1§-to~*O)::_~~v 'Jo -tttb't::i, 7FRJ~~*~ 
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/'±, xJ!tLtd:::.t;ir>7J"bG f', RJjJEJ(:J t:=.,itt~c'~fctv \;g= ~ c'dT>vJ, liitJJO),t;;/J)(ffl(:::.:to 

v \tO)df-MrJIIJ~no:::.ciJ~ .Bt<~nGn tv \oo 

[0049] ~t_iljz 12(:'.:.-'yix') fJTJEO)ffl'xtlit~3'EfflTo (:'.:.~L t/'i, -i~~QO)jff;t~t¥J=lic'~, kc 

;zJi, tlw-::t S'J 7E g:17 ft:, ffl'A { ~ '¥: s":J 7E ffl:17¥:t:, { ~ '¥: S'J 7E g:17 ft: ft c'' 7J ~ ~Hf G ho O 

tt:t,JX IJ'J 7Effl1f 1t (ctn f:{' f::._ C ;:z__ 1£' jJ_ tHEM4o/J w J: vJt g {ll 0){!£; \I \t,t *3-H-&~ lJ 7? 

Aft~_') ~j'J_ tHEii54o/JJQ':(:::.tJifr1s·(:J t:::.:ti€M~~{t 3:.:::.c (:'.:.J: VJ 7EfflToo J: VJ!'! f*s":J (U'i, t:::. 

c ;:z__fi, 1J.tii_jl 2* oo t~J=iJfJE~<TJ,&~ 1) 79 A~iji1;1Jftft o7J", 1J.tHE 12*oo(~~,lffct 

c''O)J[~:J°ot;x,f~J: 0 t-&~1J ':f-7 A~([~f!xJlTo7J", ~tel'±, ~i~Jl.1:IJ:~ hmL 

i~ 7° 7 7-. 7:;; :7 £tJLl: c'{t~ Li~-&~ 1J 7 1) l-\ ~j'J_ t_i 12* oo f ~i!ii.{'J-Li~;/&, :xffl-9 

:hliJ:v 'o j:f:::., fitJt::tl'l":J7Effl:171t-er:±, j¼tEEii54&JftJ: IJ'b ffl{ll0){!£:v ,,tJ*4~j¼tEE 12 

* Dii (:::.:ttM~~{tf:::. 1& (:'.:., ffi.tEE 12~;/JO~~To:::.c(:::.J: vJ7Effl5zJt.O):i!fj~ ~ix'), :xffl 

BzJt 0) J=iJr ~ a~ FR9 ~mJi-t o:::. ct RJ ~~ -e dT>o 0 

[ 0050 J ~'A{~ '7S'J x:'~1f it f :::.J:,l1Ai, k b{J'j\ jt tiJE 12 c ><ttilE c ~~fil+Y1JU:P f:::. fj: fjf ~ 'tt 

, jtt-i 12cttt-ib7)f~9 fCi'S:jJiE~im'i'S:~'tto:::.c f:::.J: VJ, ji,t-i 12~:X'i'S:Too :::.(J)c~, 

tttHEcL tf:t, fcc;:z__f:f, -&~ 1J77A~{f:fflc'~oo fflfil4rilcL tf:t, fcbtf:f, 1J7 

? Affi~1%J:fil4~'ttf:::.?F71<1%J:~j:~ff:Jtlc'~oo j:f:::., 1)77 A,{:;t:.,,,fflall,f:::.Jtlv \bno~ 

~s":Jfct'ii:fil4i~~ftfflL tt,J:v \0 lfii:7',1~,{;:q ~{t~Ltd&(:::., ~•ii:7',1~,{7-.lif) 

V'Jtf~ (:::., JEtii_jl O:t3J: CJ1J.tHEl 281~ (:::., 1J. tHEl 2 f~ ffl'A {~'¥:80:X:fflJl.1:IJ:~JimTfcix'J 

O)[zjjf; U'tv \m30)1!Millz~~A i-;hfi, ilffl-r',1~17-. l O)t;J,,,fj'/i:)JX:f& f:=.1J.tHEl 2 (:::.,t; 

ffl5rl1:IJ:~nmT :=.ct Bfi~c'dT>oo 

{t'¥:s":J:xffl:171t(:::.J:;hfi, t:::.c;:z__ti, 7'':{-;vl):f? Afctc''0)1)7-7 A,{:;t:.,,,~6'~T 

of~it!l&J~~r~z~t_tq=r 1:::.t~fil+~'tt, :::.0)1~z~ciHEi12c~:t*M~~'tt, 1~~BzJt.~1-: 

@~,rt o:=.ct:::.J: VJ, ~t-il 2~3'EfflToo 1J77 A,{:;t-:.,,,~'ci'~To{~it!l&JO)f~i~c~ 

t_il]z12c(7)1'*~~r::t, t:::.c;:z__ti, llit~f~q=r ;:::.jH_il]z12~r~iJl~'tto:=.ct:::.J:VJ1Tbhoo 

[005 l] :::.nG 0) 7Effl1JW0)5 't_::i, ffl'A{~'¥:l'l":J7Effl1fft:tsJ:V{~'¥:l'l":J7Effl1fit-er:t, :xffl 

t& i:::.1J.tHE12~ J&vJ I±! L, 1J.tHE120J~ oo t:::. ft5J'rTo1~~M:, S:fil4JQ':m:-i:-0Jft:110J :xS:Jl.1 

:fl ( ~m v \o{~ii'!l&Jtt t'~f5\:it f ~J: VJ ll;f,~ To£,~ 7'.J~ dT>oo j:f:::., :ft:S:Jl.1:IJ:-i:-0)1b 0) I~ 

t-~a~F~9~ ~Too ~t:::., :xffl1&0)1J.tHE12/::l:1) ':f-7 A ffl·(llf~,ili<;Ov~JF~f~f!£:v \ffl 
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{tzT:::.fctvJ, 1xJt·r1iJ~ r'ID<ftotc/5b, %ffl1i O)jJ_t_il 20)15tiJS~(:::., jJ.t_il 2~ liiiJ~~{_~ 

To~EtiJ~ii)oc :::.nt:::.~t L, 1J:1fr:xA":J%~Jri*c'/1, jJ.t_i 12(:::.lJ ':1-? AO)d-f-~t*~~~ 

·ttot~/5b, 15'crJO)&~,W;o~ft<, 'ikFJTWStF~9t'.iliv \) ~.t1J312~ooO)~{_~tftv \0 

[0052] LtciJ~0 t, ~:ii!roo:tsJ:tJtt~·rilii7'.J,G, t~:1fr::ts":J%ffl::1Ji*;o~fr-f 'iLv \0 tt~t:::., tl:1fr::ts:i 

:xfflJr1.tO) q=rc'th jJ. t_i12~rn:ii:::.m3gtt2=''0)1'ey:Hl~ift7°Pt7't:::.J:0 -c-&~ 1J-r? 

A~ ilHi€ )ft H~ T 6 JJ 1* ;a~ ;ij: t '$ 'i L v \ o ft 'tE ft G , :zls: Je l=lJ=l O) #f !!t:f>{ ,{ 7-(:::. :t3 t t 6jJ. 

t_i1211, ~J'f 1 o µ mJ,::1, rO)tiijljJ.t_i-c:ii)6k/5b, ibfflT ~~lJ'J-TJ Ahitc!RJttt:::. 

, ~df-10 µ m8 T, ~if t:::.J:0 t/15 µ m8 rO)Jtijl-c:mU1fl'PT6£,~;o,;ii)3fc/5b, 

-& ~ 1J 'J-r) .l\ 0) 51S VJ 1-11 t J/.1;I11lf t 2:'' 11 -~ J: mU 1fl'P ;o~ [!I JIU~ ft oo Lit. ;o~--::i t, ~~ft 2='' 

O)~B~%ift7°Pt7't:::.J:otl:1fr:xs:i:xmJr1*;v~, ~df-mU1fl'P-rtL 1J□ IRtF~90)1!,~7'.l,G~ 

'iLv \" tl:1fr:xs":J%ffl::1J1:ft~~:!JmTo:::.ct:::.J:0 t, i'iffl-'r'r~,{7'0)1JOI·r1;o~JJ'Fi!:=:.rPJ 

J:'t'oo 

coo53J 'itc., fiJillz 121:::.m;tO)m'A:l'i~:xm-to~t:::.::Bv \tt, :zis:5Bl=IJ=l O);;!fm-'T>~,1::,z, 1 

/:::.::Btto, jJ.t'!lJz~~f*13J:/:::.r;;,1::,,-,,:f-~~'ifilH*%JftLtcjJ.t'!lJz12iJ~~~:}Jcft 

60 :::_O)E[g3 f:'.:..r)v \"C 8 r-:ict~l=IJ=lToo tcbtli, m3g1.tfcJ:VJjJ.t_i12 I-J:::.1J'J-9 

A~)ftflfL, 1i11r:xs":J%ffl~fi5:l;Jyr~, 1J 'J-TJ AO)r,jt~iJ~ 1 79°Cc'ii)6:::.c7'.J,b, jJ. till'n 

2/'j:/_Jrft< Ct.) l 79°CM1f if) r'1Dffil.(CjJLJ~0hfclJ TTJ A(Cl!i0no:::.c (Cf too ::if)~, 

/~,{::,,-,jl-~~ujJ.t_iJ:(clJ T? A~JftHlToc, /~,{:/3I''-0)3::=.)ft5J'c Lt fflv \G 

notttmM,,3 t1}0)~<11, 1J -rr; AO)J:5 i:::.1~¥s":lftBzJt·1-11:::.'i' d-f-7}"./) 179°CMf&O) 

fliaH['ic'1J□Wm~nt~;tJfrc1~"¥l~Jt:~@L t~1~Too ~Jr, *5Bl=IJ=lO)iiffl-'T'/{,{ 

7' 1 c'/1, jJ.t_il 2/'J:/~,{:/:51''-~2i''iftv \:jtj'[j"('jJ.,ji!li~ fflf*l 3~ lii (:::.u'Hi%Jft~ 

n tv \oO)t', ,%;gftc''O)tiHl%!ft1*~llJffl-toti:1fr:xFl":l%~Jr1*~.iMifflt'~, 1F~ 

t:::.~~:}Jc'2boo 

[0054] ~t_i!jz~fflf*13c L t/1, ~f-ti'iffl7'/~,{7'/C:}Sv \t~t_i!jz~fflf*(Cfflv \G;rLo"t)O) 

~f~ffl t'~, -f:O) q=rt't, 1J-rr) A,{;t-YfflahO)jJ.t_i~ fflf*tcffl v \GnotO)~ff 'iL 

< {9'.':fflc'~oo :::.o)J:5ftjJ.t_i~ fflf*o) f.!_ f*fftl c L t/1, tcbtli, ilWL :::.o/'7 ;vft2:'.''o) 

~~7'.J,Gft6~~7@iiJt~HfGhoc :::.nGcrJ Lf-r-ci), )JOI-r'tft2:''~~rlToc, ilWl7e 

;o'\~=f iLv \0 jJ.t_i~ffltf 130)%fiJc L-n1, tcbzJi, ~lii;o'\'ftfft7 -1 ;vA~IA, ~ 

IPR2025-00152 
Tesla EX1002 Page 98



WO 2008/059846 20 PCT/JP2007 /072027 

uu~t!luu{~Lf::._7 ~ ;vA;jt, ~alv \-&~~i*tn,Gf_to,/:;,;1/'.:i:lt, :J,:.fLjf:7 ~ ;vA;jtfs:~,, 

iJ~:¥tf'GtLoo ~rn:i~t!lrn:i{~Lt~7 ~ ;vA;jtO)jJ_t_iil~J!t:tllZ13~fflv \o~i'f, jJ_t_i12 

~ O)Jfil ~t't, fiffl-:r>c;,17.10) l±L1J tr~t'tft c!:'.'~~ ~To~, ~ t1if#: ffl:tlJZ 130)~ rn:it!l 

2' (Ra) /:t!If 'iL< /:t l ""'2 J1 mfMm'.-C;l,;-i!':J, 'it::_, !If 'iL< l:tl:l::1<rn:ifli5~J::.. 2'G /2::.!If 

'iL<l::tlO~ r:-Crboo 

[0055] Ji ;jtO) JEfitjH Of'i, J1J[J1-17 [Pl O)~ 170) [ijiJ~'E'/"V-'.>' 14 /2::.;j'_i€L,7)v:){i:'1,170) [ij iJ~ JE 

t_i,mffl{*l H2::.tt-toJ:5 /2::.~9'.ftGh, JEt_iij§"~J1r~'2iUo 06/2::.JEt_il Of'i, JEt_iij§" 

~·~~bf2'.:., 1~:/{~¥J!l)J;,j:J, ffl-r{~¥J!l)J;,j:J, /~,{:1/jl-ft~,,~'6 Jv~c:tJ:v 'c 

JEtHBit~W~L t/:t, 51E;fjj(ffl~~f2::.;B1; \t, &rt<~t7:::.~:/~PJ~~~f2::.11&Ut-i'rPJ 

!~ft;,j:J'fr~~JB-C~oo f::_bUi, ffl'A=_i:Ji::3?.yr~1/'.>'t2::.ffiv \GhoJEt_ifj§"~ft. 

ffl'A {~~::3?.y r~1/'.7/:::.ffl v \GhoJEtHEittmWft c!:'.'';o~~tf Ghoo l::.ac.JEtHEit~W!:::. 

ffl v \Gho:tJNt'i)J:r :i--:/~ PJ ~AJ (:::.11&£5l~-C~t'bJ: v \c 

~'A=1e:~:0r-.y /~1/'.>' 12::.m v \GnoJEtilEit~~ ~ L tr'itr'tt:::.ffiu ~JR2',/1ftv \7'.)~, mti 

ffR. ~{~w5t PJ!ldtlrt~{~~~ftc!:'.''~tH·'iL< {!effl-C~ o" itt'tffR~ L t/:t, l:l::~rn:i 

fJO)~ V \{~'~1±:ffRiJ~ff 'iLv \0 itbzJ;f, ffjz*;,j:J;f4 (~l T~. lftltM£1"i' 1i1@1::°frft 

~'') ~, ~*;iJ7.ft ~''O)~itM:ff 7. q=qc t9OO'"'"' l OOO°CO)fiffi.Ji'.T-C ffR{~Lt::_1i, ::. 

(!)* pc;] /clkm'A~~.A -to::.~fCJ:0 t' ~-:k2OOOm
2 
/ gf~ll'.<7)tfil315bt l:l::~rn:iti'i 

O)~ v 'iffrlit0Zil'q~Ghoo iffrl1±:0ZO)m:tAt'itr~(cffiiJ~.IR2'tLT, itbz..li, ;#,hk:tA, ~i 

l& :It' 1' h :It (lit f 'i. Jt :it) ft c!:'.' O)m :It 7)~ ~ (f G ;f1o 0 

[0056] M1b~5l:Bfi~ft.,f'ftl1~i'f~~L t/'i, f::_bz.fi, 71/.JJ;v~,f'f-to,f'fti{~i'f~. ;rr 

ffl-r#%t~~-tfTo-trti{~i'f~. ,1:/F-;v*-trti{~i'f~ftc!:'.''iJ~~tfGtLoc 71/ 

)J;v~'ffTo·ff1i{~i'f~~L tl'i, t~~:z.Vi, :S1-=frkJ(2::.:::.}-o::3f-1/7✓77Jv, *?*7 

1/771v;BJ: aM*71/771vn,GlHftLo&ft< ~'b 1 fl0)7/)J ;v~lf-tolftl1~i'f 

~iJ~~tfGhoo ::.O)J:5ft,lrf~{~if~O)J! f*fftl~L tf'i, f::_bzJi, 2, 2, 6, 6--r 

}-77cf-;v1::°~1J✓:/-l-~::{-y;v, 2, 2, 5, 5--r}-77cf-;v-:-3-'1'~5'\l 1J7A-

1-o:0r-1/rt~''O):::.}-o::3f-1/7✓77Jv1);1H~iftm, ::3? /:/, ~://::3? /:/ft.c!:'.''0)::3? /:/ffi 

ftc!:'.''iJt~HfGhoo n: ffl-r#1~~~lf-tolfti1~iftm~L-n'i, f::_bz..li, Tac.O)~ 

/ifx'.:i:t (1) ~c:=$(2'hot1i:m~lf-tolf~1~tt~iJ~~HfGhoo 
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0 IZ]l 1 (:.:~-9 J::)(:.:, J~ }-PC200/:±, {11Z~F~:f,Jv~O)~~tp266:FoJ:V:~~~{'F 

tp2 l O~{Jffi :z_fci:{*26O~{Jffi x__, li:{*26O P'J /:.:CPU~~{Jffi x__fc ffl-rmiJ1iP@JntP ( 

IZJ~Lftv\), l{J!Pffl77Y(IZ]~Lftv\), :toJ:Vmf}jtp2:::L t:;$:5e~O):;lfffl7'/~-1 

7'27OiJ,;!Jt~~;r1 '"(1; \go 

:;11S:-:r'/~,17-27O2::'. Lt, :;$:5ell}=JO):;li'S:-:r'/~,17-2::'., 1JE*O)lfi'S:-:r'/~,17-2:::~*JlJj. 

if b{tt ffl v \ ttJ: v \0 1JE*O)jf~7-/~,,f 7-2::'. Vi, {1U x_ /:f, 1) T? A-1,::;J--Yfflrfu, ~ o/ 

7;vlk*ii'm:rfu, ~-\"/~1/:5', :iit.1:±:JmN'm:rfuil,;~tfbhoo 

:;$:Je; ~Jl CT)~'ii:7'/~,,-( 7-/j:;J,~ • fi:~{~iJ,;RJj'jl§c'dbofc/sb, ~'ii:7'/~,,-( 7-CT)i9:llii /:_: 

~To7-~~ 7-~1J,~<-c:~, J~ r--PC0)1J,~ • ~~{~iJ\RJ~l§-c:clboo :;$:38~0):;lfffl 

7'/~17-/:±rbi.il7EffliJ,; RJ!l§c'clbo it.lsb, 5Efflatrri,~%~)fsc't oo 4:58~ O):;lfffl7'/~ 

,17-/:±rl'l:I t±:!fJ:toJ:tfrl'l:J~lILi<ffTotclsb, J~ r--PCO);RStFc1iO){~ffl, :itcl:±rl'l:IJf1I~ 

lbfct ~'iJ,;RJ~l§2:::fctou 

[0076] ~:/Jm0)%J'f13 

:;$:~ ~ O):;lffl-:r'/~-17-,[t m v \fc/,,17''1) ;,1 f~' El j}J*O)~fYLl,[t, IZl 12,[t~ ~{:i Lft7'.J,;G 

aRr!l1T 60 IZl 1 2/:±, :;$:5er!l1O)=ffl-::r'/~-17-~ ffl v \fu,,17''!] ;,1 F El !lw*3OO0);j:JJft 

~:,f-"tfS<l't'clboo [S<]12t:.::,f--t J:5/:.:, /,,,-(7''!J;,1F f':l th*:-iom:t, :c:,,,,,:-)y;-3O22:::, t'l 

~OYE-~:57~303, 304, :tJJ:V:3O52::'., ::.:nG/:=-th-t:"h:J'#~To-1Y /~~:57~30 

6,307, :toJ:V:3os2=:, ffltJ~f1Ht-tofflf}jtp2:::L-c::$:Je;~crJlfffl-::r'/~-17.3O92::'., 

1/AT A'£:{4:~miJ1ij"to:::iY}-P~7~31O7),Gfto, t~:57~3O31:±, :C:'.,/y:'.,/3O2 
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O)fr§l/J)=llitd±%.0)71/'7- 1'-ffl O)t-!l-c'clbvJ, %ffifi~ L ttti!~--too t-!/ 

-3O4f±1f,@lll/Jffl O)t-!l-c'clbvJ, t-!/-3O5/±~tt V~17- 7-r71J/'::7'') ffl 0) 

t-37-c':boo fiffl-r>c;,17-3O90),fjjtffl (fflfJf;l:tif\ir) /:=_J:: f'.J, t-!l-3O37J~.~!lj}J L 

tx/':P/'3O2~fr§JJrit~f:i56:ii~71/7- t-L, tff:iJ±~~311 i::_t~t\JE~hf~t-!l

:1O57'.J~rl'l:iii,~th--too ~ffl-:r>~-17-:-3O90)::rEffil'i, t-37-:-3O:-3~%fflfi~ Lt ffl 

v \, X/'://'3O20)~jll/JtJ~S'.tncrt~L tfibhoo 

ifrS'.7',1",1 A3O9~ Lt, Jls::je~Jl <TJifrffl7',1",1A~, 1JE*<TJifrffl7',1",1A~~*Jl]f 

ttv-tt-cfflv \ttJ::v \0 1JE*O)fiffl-:r',1"17-~f:i, ffu;z__fi, 1J'f'?A1;:t/'ffl?tl1, ~o/ 

J;-;vJk=mfiffl?t!L, ::\=-..y,1~1/!l, iit.1:i~l+ffl?t!LiJt?JHfGhoo 

Jls::%~ O)~ffl-r'/{,17-/:iiJ,~ • ?i~{r::iJ~PJ!~t'clbot~11), El l/J!liO),f~ {r::iJ~PJ!~ 

~fJ:0 0 j;f~, fiffl7'F\,1_7,0)~ @=t::_~--tQA~-7,~;j\~<c''E', l[S(~p;j,7,~-7,~~ 

}m7-~- 7-~ J::IJ*'E'<'Pl1~--to::::.~iJ~PJ!~~ftoo Jls::%~0)1'ffl-:r',1",17-f:i, rl'l:iJ-i::rE 

15Jz11it''E', r'iD WfJ ::BJ: Vfr/J ~ :i:~~-toklsb, f_l/-1 0) ;t1Tt-[-:'/::_:x-tft.t''E', B th 

~O)~jt fPJ J:J:=_ ffi~--t o::::.~7'.J~c''E' 60 

~:M!Hitl 

[0077] IJ._ T, :;,js::je~Jj0)~nt[{fu~!$*1B(:=_t5?.~Jl--to7'.J'< :;,js::je~Jl f:i::::.hG0)~nt[{fufUl.&:tr~h 

ftv\ 

((~nt[ffH)) 

~ 1 (:=_~-90)~[R'JtJO)=r,1'/'JJJ!1'ffl-:r',1",17-~, 8 rO)-=f:)l~c'ft~Lit.o 

(1) JEtHEO)fi=:~ 

JEtHE1t~W~ L tO)ftt:I:~~* Ot*rn1fiU ,oorn
2 
/ g, i;t-'¥M-Jfft--rf£2 µ m) 10 

Orng~, i~:-:t{~~M;tJ~ L "(0)7"£TV/'7''7o/::72Orng~~MJ~(O~Ei'Lf~o ::::_O)y~ 

,&~ /Df1J~--~;vt:°P1J [~'/'2Orng::k,J::u'<)!J /- Jv80Omg~J]n;:.t tJEt-i,&foriJ7-71J

~~ffiJ~ Lf~o ::::_O)J[tAEB'foriJA7!}-~7 Jv~~? Afg;iJ'>Gfto:iLtAE~ffl{t (WJf-15 Jl 

rn) H:=_~~Ltdi, ~@!Yz:'.t*L, 7 ;v~~? A1~*rni/:=_m;tf:::O) rf-J_i~;®)ftLf:_o ::::. 

o) JEtHE~ ffl 1t~JEtHE~1J,GttoJEtHEfi/i {t~ &H~ 13. 5mmo) F9 mti::: ;::_tJ'f::i~'E'i& 

WrLko ::.crJ~'E', JEtHE1JS~f{crJ~,,ffj_mJ';'IJ±6. lrng/ crn
2

, JEtHEWJf-f:1451-1 m-cclb 

0 ko ft ::k> , JE tHEiffrtm W -C" clb o iffr'r':l:EJZ ~ 7K f :i, 7 _:r. /- 1 HM ij~ * EJZ =m ;tJ ;N~ ~ =m ,:,tf 
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7-. q::r -z: !'~ 11::: ~ --tt tdi , 1}(~f~I ~~AL t &fftit '.7l1:f!E ~ nm--t::. ~ I=-J: 0 t 1~ G ,hf:=. t 0) -z: 

;J;i")oo 

'it:., ::.O)JEt_iliz;fJ'i~{*1:-)=l=H1 \, ;:r,~i::< ~Ci'IJftO)fj'f~{*1:}ftf,_iliz (~t,_iliz) c Lt J=l=H \ 

t1~Gno m'A -._mfiSf--y/~1/37~, ~t_il)imfl[o,__, 1vc1rm-r·/~-17-.c L -cv:to,__, 2v 

) 0) \fiti lttl -CIM'F ( 3'Etntm) ~ --ttt::J~if, -t 0) jt~-:f-/ ~-17-.:&: liHi o. o 8mAh c' ~:n t=-

[0078] (2) 1J.t_iO){l.®l 

1J.t_i~m{~t=-t1W17e (J:l::~ffi;fil 1. 6, ~>vtf'f:t)J~ffiTil~ (Ra) 2. O µ m, }]l[lj.43 

µ m) ~ ffl v \ft_o m--1-JFfRJJ□¥~m~yt/=.J: vJ, ::_O)j!WJ75 J::.r::.;Er*~{I:::~ (Si Ox) O)~ijj 

iJ,Gfto1H_i ()]l[Jj.6 f..l m, J:l::~ffijf}'f4. 2) ~%JftLt::.c J:l::~ffitl'f:BJ:tJ~1fl'J-'-JLJ.')J~ 

Diiril~ f'i, v~- 1f ~JJHt~il (p;ij &ti; : ~z~oc%iA?JIJ7£lJHtjciJ[VK -855, ~~.:c::,.,,-7,. 

tl:~) ~ ffl v \ t?JIJ YE L t::.o jH_i~ m ~ :to J: t!jH_i 0)" li- f 11Eli~ m --1-JJ'H%ziit (SE 

M) (c'.:.J:vJ?JIJJELf=-o ji.tiJE~~{*O)~fil+'N1:iti'lf~0):&:11fJ:l::$/1, 1f~O)~:/Jt[fftllOc 

li==fJtJO) :tryt/=.J: vJ:>it6b t::.o 

::.O)J:5 fs: Lt, 1J.t_i~ m1*c1J.tii_jciJ,Gfto1J.tii_jfj'f/jf*~1~t=-o 1J.t_i}]l[Jf-O)J)lrj,m 

11m~a~Fc1i~wm-mL tfi 0 t::.o ffl--1-*&JJ□r~m~O)g/i:{tf:/j: '(jz 0)3.ffi V)c'&">Oo m~rm:~ 

Lt, ~tOC99. 9999%0-Yli*~~ ( (tJK) ~~4!ll'.11:::'¥:Ulf~?Jf~) ~fflv \, ~~-J--y::,.,,

/~~v-H=-~il!OC99. 7%0)®*.if7- ( S *®* (.~)~) ~¥JAL--c.Fr~OC3 x 10-:iPa 

(s:Jfij~Lito iit, m~7Jit=.~~M--toffl--1-t:''~AO);J0~fflfE~8kV, .:c~:.:;1/3✓~5 

OOmAc Lt::.o 1J.t_i%Jft1f, ~7tXffJJl5HJf fs:J::vJffJlRx:~71tJf Ltdt*, 1J.t_i q=r O)Sic 

OcO)Jt/1Si: O= 1: 0. 6 (t;vLt) -C;li")0f::.c ::.O)::.~iJ,G, jH_i~i'JJft-t'o~{l::::E:E 

* (SiOx) O)xO){@:fj:Q_ 6-C;J;i")o::.c7'.J~'j-:IJ0t::." 

[0079] '&zi=., l::.ac.-C1#GtLt::.~t,_ilizO):&:Jit1:', £rf O)J:5 (s:L t$i~Lf=-o l::.ac.c~C1f¥* 

-Cf'F~Lt::.j'J_tii_'.!ifJ'ilif*~, IOC1£ 13. 5rnm0) F9~;tkts:tJ't_Jtt,z~~l;/;frLtd)O)c, IJ'J

? A~~tli (J]l[Jr-:-300 /1 m) iJ,Gfto)(ttii_'.Ec~' ~:fLJQ)t1J.:c7v✓Y~ ~7J>Gftot/~ 

v~37(J]l[J1-201.1 m) ~:if'L t)(tfPJjllj~)WL t:::i.,f::,.,,-~Jf'~-:f·/~.,f 7-.~f'F~Lt::.o ::.oYl!f 

~T·/~.,f7-~3@J:ft;1f5t~Lt=-o ::.crJc~, ~~,nE{[!'[O. 5mA, J::.~.&:~J±l. 5V, :BJ:(Y-T 

~.&:~J±OV c Lt:., ::.0)3'E)j~~(s:J:vJ, .JE}j~~PJ~~ftPJ~:&: ~/'il. 8mAh (~{{Lffitl 
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;lT)f::__VJO)$]L 1. 3mAh/ crn2
) c';lT)VJ, :JEjjj(ffl(:=_*~Lfctv \,:;r::R]"jJE:$ ]lU'iO. 5mAh 

c' ;lT) o::::. ~ 'a:' 1ita;g L f ::__o 

[0080] J:: lcc'1ijGtLf::__ft~ [!'[11 O)~t_iliz/'ilJ :f-7 L~"cl'ift v \f::__11), ft~»5(ffl*1t~. -ttt 

bt:_)SOC (State of Charge) 0%(7)*fi'Jc';lT)oo ~t_i!liO)SQC~/'i, lr1!t:r>:,{;,z,~w 

~ L -Cc'/:tft<' jJ.tBE~{*O)%m*fi'J'a:'~Tmti-c:rbVJ' jJ.tBE~WO)~F,iij7Eg~~O)$ 

~'a:'100%~ L -C, ~rMJ%m~t:::.5<tT0%m~o)j1J1§f'a:' a 5t¥c'½ Ltd1§:c';lT)oo Lt::__ 

'/J~0 -C, 3'E,£:(:=_jjjtgc'~:;;t,1f::__*fl'jcrJSOC/'iO%-c:;lT)VJ, ~F,iijjr;g*]fi'jO)SOC/'±100%-c: 

JT)Q, 

*~:om i9U-c: /'i, J:: ic -c:1~ G hi::. ji_ t_i~ ffiJ I:::. J]lL7j. 4 . 5 µ m 0) 1J :r r) 1-\ ~~Ji 'a:'~ 3i'f 

f;t(:::.J::VJ%~L-CYJ.tHEO)S0C'a:'50%f:::.f)WJ,mLtco ::::.::::.-c:r::t, 1J:r?l,£~'t:O""'1. 5 

VO)ffi{lllf[[!ittl(:'.:.:}31, \-c, ffi.t~$]lU:::.ML -co. 2CA (5a~r~1¥) -C:%ffl~'"li_-f::__:l:JJJ~O) 

jJ.t_iO)JEm.'a:'S0ClOO% OF,iijJEm) ~L. ::::_O)fl['a:'£1f~L -CjJ.tEEO)S0C'a:'*/1J 

ko ft:to, jJ.tiJEO)~rnj(:::.m3ff~tLklJ :f-7 L~~/'i, ffi. tilE'a:'1!tl§4W/:::.f~iJlLft<-Cti 

jJ.t-i,:::.P&l[£~h. jJ.t-iil~%1'! (lJ:r? L%1'!) ~hoo 'it::__, ::.0) 1J:r? L%1'!]iJ'i, ffi. 

tEEO)+ RJJJE$mJ:::.JJo;:t -c, RJJJE$;,0)50% csoc5o%) 'i-c:%m~:no%mm~ 

;,;:::_;t§ ~ To;, c';lT)oo SOC50 o/oO)jJ.tilffi./'i, J]l[l1-7'.J~9 µ m c';lT)0 tea SOCID!rl.m1i, 

jJ_ tBEfi'i~{*'a:' @:f~ 13. 5rnrnif) F9 ~*(:'.:. tJ't:Jw~~ltfr Lfco 

[0081J (3) 1rm-:r·/~17'0)tJid'J-\·,-c 

ffl~4Jl~'6t~~'ttit~=FLW*1J:.c-f-vY1/- }-c';lT)o~/"v-3,7 (J]l[d'J-20 µ rn) ~:ff

L -C, J:: ic -c:1~ G n f ::__ JE tEEtl'f J\!H* ~ jJ. tEEtl'V~ W ~ 'a:' 5<0 rPJ jllj2, @': L, g tEE f* 'a:' {1~ L f ::__o 

ffl~4fJiJ:::.1::t, :.c ':f~v:,,,77-*-t- }-~:.c':f-;v J':1-1vJJ-*-t- }-~O)y~1§fzifrJit C ftll 

J:t 1 : 3) (:::.1. 2 5rnol/LO)j1J1§f c'6 7 o/{~lJ Y~lJ T? L (xJiffi'itd'ig/§4Jt:li\:) 'a:' 

f%,':~4~-1t-f::__;J-~JJ(gi§4i-Oz~J=liv \f::__o ::::.O)mt-i{*~, JEt-i~gf*fJUJ~T1JUH:::.L -C Jr-;,z, 

t:=:.~x$Lf::__o 7°v-7-fJf:::.J::VJ, Jr- -7-0)~ r=I ft!mZ.~~tt r:::I tlzO)Jtrlt~Z.~~'a:'7f-7-/;ro/ f"''a:'71 

L -CtP. L/1J-C, Jr- -7-'a:'!1 r:::I L, ls<] I (:'.:.:,f-T*58~ O)::::r,{Y~~g7>~,f-7-'a:'{'F~ L 

ko ft:to' JEtEEO)}]l[Jf-(:::.r,tc-c' MgT·/~,{-7-P"] 0)~ff~t,to):j'_#M1!EE'!J~;;r:+5tft:l:JJJ1s' 

fU'i, .imiWJft)]l[d'J-'a:'~To7-~--1;r-'a:'1='.l.tEE~g{*~M 1-1 tlz~CTJF~it:::.~)tttko 

coo82J <(~lim11u2)) 
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ffi.t_i~ ffl{t(:::. ffl~4@1irJ7§i (Jt~o'oflf 11. 6, •111'1-'-lL~~o'ofll~ (Ra) 1. 8 µ m, }]l[dJ-

43 ,~ m) ~ ffl v ,f::_o RF 7J~:Y!J1J :,,-,::7''(:=_J: VJ, ::_O)@jifjj§iJ::.f:::.:EE*O)~~iJ"Gftoffi.tn_'.E ( 

J]l[d;l-1. 5 Jl m, lt~ o'olJ'U 1. 4) 1:)f~nx:Lt::.o ::.O)J:5 f:::. Lt, ~tlE~ fflitc~tlEciJ" 

Gfto~tBlillflif*~1~t=-o 

Rf◄' 7,/~:)'!/ 1):1//,t'(';tfj r· O)J:J (:'.:. L tfi0 f=-o [!\[:(_I 10.,{:1/70)f~~~✓ 1):::I:1/!f-ifo/ 

}-( Jr-1*¥rl!ll'.99. 99%) ~ ffl v ', !I-If:'/ t-c]!JfzcO)fc190)li'B~~7 cmc L, 7 Jv::::f:1/ 

50sccm~~A Lf=-o ~~J,'f'.[ttl~U±.1:J 1. 1Pa, FP)JDffl.1:J lkW, :BJ: tYf&HfatFc19 sat 

Fc19cLt::.o 

[0083] ~:/Jm1fLll cfRJ+i0)1f ftf:::.J: VJffi.t_ni'.:8 ~~'PilliBLi::.®*, 3'EtiY:ffl;o~PJf3~ftPJ~B ~ 

7'.!~2. lmAh (~{fto'oll'f&:>t::. VJO)$ ~: 1. 5mAh/ cm 2) c"&:>VJ, 3'E1J5cmf:::. ~1¥-Lltv' 

~PJ~$~;6~0. lmAhc'db0f::.o 

:;$:~:/Jm'0Uc'/1, J::.ic.c'1iGht::.ffi.t_i~o'o/:::.f!r:df-4 µ m0)1J':f-? A,&~Ji~~31it 

(:::.J:vJ%nx;L tji.tillz0)S0C~50%(:::.Jft3~Lf::.o ft:B, ffi.tillzO)~o'of:'.:.~:.ff~hf::.lJ-r 

? A~~/:t, J'l.t-filZ~~i94~,:::.fxijf Lft< ttJ'l.t-filZf:'.:.ll}k~;Z~h, J'l.t_illz;o~JE~ (lJ-r? A 

;Ei!U ~hoo 'it:., ::_0)1)-r? A;Effl~f'i, ffi.t_i!jzO)+ RJ~$l;;J:::.JJo;:t t' SOC50% 

'ic'3'E'm~ho3'E'm'm~~fct§ ':1§-to~ c'&:>oo ::.O)J:5 t:::.L t1~Ghf::.SOC50% 

<lJffi.t_illz/1, 4 µ m<7Jf&~~dj-~1fL tv 'f=-o ::.<7J1H_illzcj'.J.t_illz,m·~f*c<7Jffi.t_illzfi'f~{t 

~ fflv \t::.fJ1k ~hm{fUicfRJtiO) )iitf:::.J: vr~ffl-r'/~17-~fi=:~Lt::.c 

[0081] ((.t:t::~ffctl)) 

ffi.t_iljzf154&;Jtc Lt, SiOfft--t (rWJ¥rl!fl[f4"¥:1l7fJEm (tl) ~) ~ ffll; ', !3 iW¥L4Itf:::.J: VJ 

fftf£44 µ mfJ Tl:::.;ffi11qt,~fftLtd)O)~ffi_t_i11zrtt!&JWc Lt fflv ,f::.o ::_O)ffi_t_iittl&JW, 

:7'-'777 -1t-c m--t1~~MtJ) , :to J: a~JJ 7 :11J Jv~ v~-1✓ !I'--) ~-th.:f h!lt;J:.t:t::4 

5: 40: 150)liJ!S'c'YlBB' L t~tlEB':&IJ~1#f::.o ::_O)~flEB':&IJ~, ~ tlE~fflf*c';bo)]l[ 

d;l-1 00 JI rnO)::=.o/Jr J[/;,(o/y_:i.[CJ±;gL, J]l[d;l-75 /I rn O)~tBJi ( -&:&IJJi) ~%JftLf::.o 

r.ricc'1iGht::.1H_illzfC.r)l;'\t, fJ r'O)J:JfCL t$~0)'Plrii'2-, :tsJ:Vffl~1~"¥:l'l"J 

JES'.hit/:::.J:o JEffl;7lJ,~~fi 0 f=-o l::.aEc'1iGht::.ffi. t_illzc, 1J -r? A~~ (J]l[h-300 

µ m)-c:&:>o;rH_illzc~, ~:fLW~1Jx-rv:1/y-}-7'J,Gltoi?/~v-:1/ (J]l[df-20 µ m) ~ 

~Iv -c:5<tibJ ~'tt-c:::i-{::,,,,~iigT,/~17-~fF~ Lt::.o -t Lt, ::.O)iiffl-r'/~17-~3[ITJ 
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%»j(fflLt::.u :::.0)2:::'2", ffi1JiE1l!'[O. 5mA, J:::.mzfflJ±l. 5V, :BJ:tY-f~.!zfflJ±OV2:::Lt::. 

o :::.0)7E»j(ffl(:=_J: vJ, %»j(ffln:RJ~~ft RJ~$ •7'.J: 14mAhc'cbvJ, %»j(ffl/:=_ *-9" Lft 

v \7GRJ.i2'i:$li_iJ~9mAhc'cbo:::.2:::,[t,µ([i£Lko RJ.i2'i:$ li_0)50% (SOC50%) 'i"C:'% 

fflLt::.1£, :::i,1:,,,,~ifffl7>,;,1A~j)-frj~L. ~t_i1Ji~ffl{*2:::~t_ilJib'.J:.Gfto~t_i1Ji;flfJiH~ 

~l&vJ ,41i Lko :::.0)1iJ_ilfi;fJm{*~fflv \f::.J2U4--, ~1llli{>1Ul2::'.fRltlO)j;1.tt:::_J:vJ~ffl7'/~ 

-'1A~fF~Lt:::.o 

[0085] <(J::l::tx:{ftl 2)) 

1H_ilfi}'J[lj.~75 µ m7.J'>G50 Jl m(:=_~Jl.:TofJ3'k J::l::$'){1tl12::'.fRltiO))if:t(c::_J:V)::::.o/ 

7JV}o/1/:L (ji_tillz~ffl~) *rnH-=-. /~-1✓:1l~~,S-u}'J[lf-50 Jl mO)jJ_tfilz~%pXLi::. 

0 1~GtLt::.jJ.tHit-=-.r:)v Yt, .1::t::tx11ui2=:1nJtJO)j;f:t1-=-J:vJ, $ ~O)'Pti£:BJ:t1%ffl)'l.1:f! 

~170 t::.o 1ij6;ht::.ffi.t~0)7E»j(fflRJ~~ft RJ~$ ~;o:9mAh c'ilbvJ, 7E»~ffl(:=_ *-9" L 

ftv \7GRJ~$•7'.J~6mAhc'cbo:::.2:::~'Pti£Lt::.o RJ~$•0)50% (SOC50%) 'ic' 

%1!iLt::. i&, :::i,1:,,,,~:;l11i7'/~,{7.~:5tfrl+L, ji.tillz~ 1!i f*2:::ji.tillzbJ"Gft0ji.tillz11f~ 

{*O)lf-1& vJ 1±1 Lt::.o :::_O)ji_ t-©Z;fjf Ji f*~ ffl v \g_l;J3'k ~:nm{1tll 2::'. l1=1Jti0) :17f:t (:=_J: vJ Ir~ 

7'/~,{A~fFrMLt::.c 

[0086] <(J::l::tx:111)3)) 

J::l::tx:{ftl22:::fRJCji_t_ilfi!:=_~tL~,vrx~"J7E'ii::nf:ttc::_J: vJ7E'ii:)'l.1f:!~1T0 kc "tft;b't:J, ji_ 

t_ilfiJ:::.(:=_, m~f;t(:=_J:vJJ'J[lj.38 µ mO)Li~JiiiJi~%pXLf:::.o :::_O)]if'i, ji_t_ilfi0)7GRJ~ 

$ ~t-=-;J□ ;;t t, ji_1_i0)1f"t0 RJ~;@'.~0)50%SOCic'7Effli-o:::.2:::0)c''2"offl"A 

IDJ:::_t§ ~ToLLm~'6Uo Li~~1£, 1HHi~lfilO)~lfiliJ~ii·§J:=_~-@.L t:BvJ, LiO) 

tJT /±!7'.J~~i£~;h, ji_ffi✓ ----O)Li0)7EffiRJC::f'iS'i::~(:=_f'i~:::.Gft;1J"0f::.o 'it:., :::_O)ji_ 

tElz2:::ji_tElz~ ffl f*2:::0)ji_,j:n_:EfJ/i f*~1FJJ( fflfrl+i-&zt-=-t~!Jf-t 02::'., ji_ tElzn:ji_ tElz~ ffl {*7.J" 

G!-lHJiJ~;h, ifffl7'/~,17.2::'.L tO)Jlf{iffi,[tfi5:::.2:::7'.J~c''2"ft;1J"-->1:::.o :::.;h/'i, LiO)mJief(:=_ 

J: VJ, ~t_il)i ~ 0)/~,,:,,,,~'~0)~{~iJ:il:a:::. 0 t::.t::.1502:::~;zG;hoo 

[0087] ~1llli{>'Lll ,.___,2::BJ:t!J::l::tx:{>'Lll ,.___,20)~ffiT'/~,{AfC .r:)1; \t, 7Ejjj(ffl$ ;JiJZ{rtti~1T0 

f:::.o tt:B, ~1llli{1Ll1 ,___,2:t3J:t!J::l::t1{YLll ,___,20J#fffl7'/~,{A/'i, JEt_ilfi~~iJ~O. 08mA 

h-c:ilbvJ, JEt_ilfi:§'.mJ-=-~tL-c +½'-i&JJUmcrJnJJii:§'. m~1f-to~t_ilfi~ffl1; \, ~tElz:§'.m 

/'iJEt_ilfi:@: ~J:vJti+½'-fc,:k-c:v 'c Lt::.iJ,;0 t, :::.;h60)1fffl7'/~1 ,7,0)f!tiie7Eh~ffl:@: 
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*t±0. 08mAhc'dl)Ou 

7En3t~ir;,:O)~f{iffit±, 0. 5mA, 4mA, :itd±12mAO)m]nEf[l'[c';tg/nE7E1vt~~ 

fiv\, %mJ:::IJN:mJ±3. 75v, »5lmT1JN:mJ±2. 75V~L, %m1*11:_a~F~9:toJ:U»5lm 

1;t11:_a~F~9~-th-7c.-\hl~)-~L th0t~o %mf*ll:_8~F~9~t±, %m*'1TW, ?JZO):Ji1tm~ 

OO~To:it'O)~~-ed1)00:fi1tm1*11:_~~~rt,1i1cm~rW,?JZ0)7Eg~oo~To 

'ic'OJ8~F~9c'dl)oo =_oJ%1i1tm~3@JfflVJJl&L, 3@] ~ OJn1tm~~~%1i1tm~~~L 

ko ,7c:-O)~f{rffiUi~~lU [:::_;;f-To 

[0088] [::&: 1] 

11~1l ~ffi 
7EjjyJ1[$ Ji ( m A h ) 

0. 5mA 4mA 12mA 

~:1tmitl1 Si Ox~~ 0. 09 0. 08 0. 05 

~:ltmitl 2 s i~/W! 0. 09 0. 08 0. 07 

J:t~itl 1 ft~J!i 0. 08 0. 05 0. 0 1 

J:t~itl 2 1t~J!i 0. 0 8 0. 06 0. 02 

[0089] ::&: 17'.J:.b?JZ0)=_~7'.J\13fl b7'.J:.~ft0 it" 1lE*O);f,fffl-r'/"-17. 't:'dl)o, J::tfJf11Jl :toJ: tJ20) 

:m•ii:-r'/"-17.t±, ',i}nE1fi'(7'.J)O. 5mA~,h~v \:flr&l'!U±, 0. 08mAh~fitf~!Aii~~ 

7))7tjjjz:g-c:~6t)O)U), -Jtjjjz:g8~0)-/nLfl!'!~4mJ\, l 2mi\~*~<To/=-")ht, 76 

n5lffl irm 0) {.ff; T ;o ~ ~ G t1 Ito 4-~ ( :::_, ffl]nE fl!'[ 12 mA 0) a~ I:::_ t±, 7E n5lffl ffi:~Uii ;o) t_njzft/ffi 

([_ 1.ff: TL ko 

=_;r1t:::_J::t~t, /;:;--{y::;l~~~:ii'\ ~tfil:!:RJl~:f:zls:J:::t:::_@Ji%fflt~ht~~Jj.10 µ m 

£1, T O)~tfil~ ffl v \t~~nm{1U1 :BJ: tJ20)*-Je ~ O);f,fffl5~,/"-17. c' t±, ffl]nE{l!'[;o~O. 5 

mA, 4mA, 12mA~*'E'<ft0tt, *i1J:5t0)7E,ojl~~'A:m7J~ff.l1°it''E'o-"=-~7'.J~1it 

i,:gc''E"ko Tftb't::i, 1JE*J: VJti rl'/J /±lfJO);f.fffl-r,/"-17-~r)I:-{!:tTo-"=-~7'.l~c''E"ko :ik 

, J::tfJ{1tl30)~fi/"--1Y1l~~~ !u tij'J_tHli~ ffl v \tv \o;f.fffl-r,/"--17-c't±, -f-156-j'J_ 

tilfi (:::_m~~~(:::_J: 1J!J 'f-7 A~~~~'tto-"=-~7'.J)c''E"ft7'.J:.0 t~c =_;tL(cttL t, ~nmffiJl 

,___,2crJ~'ii:-r'/"-17.-er±, *J1.ll1tn=-m,lf1~t=-J:VJ~t13;:::_1J'f-ro/A~~~0'tto-"=-~7'.l~ 
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't:''2' o(])c', JJ□ It't(]) o'oc't{!'.;h -Cv ,3::.c;o~;biJ,0 f:__u 

[0090] ~15m{ftll (1J.t_i"lj.9 µ m) (:=_J:i::~t, ~15m{ftl2 (1J.t_i"lj.4 µ m) (]):;i11tr'/'\~7,(]) 

jjtJ~, gjffL{l!'[12mA(])~(])jjj(~$ J;,tJ~::k'2'<ft0 -C:B V), J: f'.J riD t±lfJft:;fg7-/'\~7, 

iJ~1~G;hfco ::.;h/:t, ~1Jm{ftl2(]):;fg7'/'\~7,f:'.:_:}J/t6~tEJi(])J'J[lj.iJ;4,u mc'cbf'.J, ~ 

1mf 11tl 1 (]):ilfg7'/'\~ 7-(])j'J_ t_i!'J[Jj.J: VJtt'iey:iJ,0 tckif> t'rb6c~ x_ Gt16o LtciJ~0 t 

'1J.t_io)J'J[J1-/:t5 Jl mIJ, Til\~l¾Lv ,::.ciJ~;piJ,0fco 

coo91J ~1im1ftll :BJ: -cJ2(])~m-:r-/'\~7'-c:1:t, fflBflmEE CntmT~N:mEE '°'"' j'c;gJ:~.&:mEE) 

2. 7 5 '°'"' 3 . 7 5V c riD mEE -cs(]) 3'E }jj(g iJ '\ PJ °f3Ete" ;b;s::. c iJ, G , IE t_i it~ W :BJ: tY1iJ_i 

it~W (]) /jljjjj/:=_1ttl=.~ ~ ffl v ,f:_ f;f *(])ifg7'/'\~ 7,J: VJt r'iiJI-:f-Jv:¥~w oc {r:-9 6 

::.b)\PJ°f3~t'cb6o ~tc, ::t'JB~(})~m:-:r'/'~~;,z,-e ffiv ,;sjJ_tiiJH:tJ'J[lj.10 µ m8 r(]) 

mHlt'cb6o fJ(;.-::it, ::t568Jit'f:i, lrm-:r'/~~7-(])r'ii:,$ *{r:bJ\~'Hr:c~[P1a~t=JY 

M't:''2'00 

[0092] «~1Af£{ftl3)) 

8 TIE t'llE;fJf Ji 1*~ ffl v 'tc8 Jk ~:OOHftl 1 c li==fJti (]) :tr~:ft /:=_J: VJ Ir~ T-/ '\~ 7-~ff~ L 

IEtilffi.~tiM-t0IEtilffi.itto/JWcL t, 1r:¥:tim::ct(4) -e*~t13t /-Y~-(\f.(])*t 

~1J -y~ t'cb3 n -:tt:11it'~ --1-~~ 1f-t 31f~{r'.1s'~~1J -y~ (J-J, TI re -:tt:11it~1J -y~ Jc 

T0) ~ fflv 'ko ::_(]) n -:tl:1!,t~l)-y~/:t, ~1)t:'':=:-;v7 Jv::::i~;vc, T f'7T77 Jv/'\V 

2/(:=_j; 1v~::\=-1/ 1v£,ff:~A Lidr:"f'.f_j!Jm::i:t ( 5) (])71--f'-f_j!Jm:,ff:1f-t0{r:1s'il0,ff:l~Jt 

¥f51s'~'1t0::.ct-=-J:0 t 1s'MLfco ::.(]) n -:tt:11,t1f!J-"'~1:t, Jjc-'-JZ~½'--1-l1L *~15000, 

:f:!11Fli3~::k$ *: 200mAh/ gc'cb0 fc" 

[0093] [ {r'.4] 

(4) 
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[0094] ;rr #1~~1)'7-37. 5mg2::7-1:?'f-v:,,,,f7:;;:7100mg2::~~~(:::.7~ifL, ~G(:::.~lJ 

T }-77 Jv~DXTV/'25mg~JJ□ :z t7~if L, IEtHiif*U~iJru~Lf:.o ::,O)IEtn_jif*IJ~ 

71v~:::.7 L~--€U~i:J"Gft0IEtlJz~ fflf*J::/:=_J±~L, ~~!lrz:t'¥! Lt:.o ::_ti.,~TI'[{il 3. 

5mm 0) F9 ~* ( :'.:. tJt_! ttz ~ ~ i;f;Jr L -C , IE tEJi 2:: IE tEJijf~ f* 2:: 0) flf Ji f* ~ff~ L f :.c ::_ 0) 

2::~, 1HHi1~t~W0)~1Fn:al;,_f::t 1HHi~(llcmflirbk VJO. 5mg/ cm 2 , 11--JHi~h-f::t~o 

µ m, IE.tHi~lfAii:&: _,~JiO. 14mAh c':lr.Y::i f:.o 

[0095] <(~1fti_[{ftl4)) 

8 T 0) IE tn_jfJf Ji{~~ Jfh 'k 8 :9'1---~ Jiffi {1H 2:: IRJ ti 0) .h7t /:::.~ VJ :;lf ffl-r>~ 17' ~ft 

~Lit.a 

IEtHi~tJpx;-t3IEtHi1j§-tm~2::L t, {~~tJ@:a'.: (6) c'~~t13t /?-~(llO)*t 

~1J-Y-c'd1J071/JJJv~~"t0~ti{~if~~1Jy- (8 T171/JJJv~1J-y- J 2::"t3 

) ~ffl1;\f:_o ::,0)7:)jJ;v~l)'?-/'i, {~~i'Jm:i:\'.:(7) c'~~tl,Qt /'7-{ti'r~~7 

1/JJ 1v~-G-~itt:.1i, ~*!Jil -1-1:::.ffi'f-G--tolk* JJil-r~~f~-to::.2:: i:::.~ 0 t-G-f&L 

t:.o ::,0)71/iJ 1v~1J'?-f::l:, J.-t-'-fl.~:51-r 1;,_: *~ 100000, JmlfAii~:k:&:1;,_: 1 l0mAh 

/ gc'rVJ0 f:.0 

[0096] [ {t5] 

(5) 

[0097] 71/JJJv~lJ?-37. 5mg2::7t'1-v:,,,,f7:;;:7100mg2::~~~t:::.r~ifL, ~Gt:::.~ 

lJ-r}-7:71v;tn::c7v:,,,,25mg~JJ□ :z t7~if L, IEtHiif*U~ifi/J~Lf:.o ::.O)IEtHiif*IJ 

~71v~:::.7 L~~J~75"Gft3IEt~~ fflf*J:J:=:.J±;fL, ~~!lrz:1:*Lf:.o ::.h~IOC1~13 

. 5mm 0) F9 ~* ( :'.:. :/Tf::J tiz ~ ~ Wi· Lt , IE tHi 2:: IE tHi~ ~ f* 2:: 0) flf Ji f* ~ {1=~ L f:. c ::_ 

0) 2:: ~ , IE tlJz ¥15 ~ W 0) ~tiT _m _;J'i IE tlJz Qi {ll 00 flf cVJ t:. fJ O . 5mg /cm 2
, IE tlJz~ Ji-f 'i 9 

0 J1 m, IEtlJzJmlfAii:&:l;;,_/::l:O. 08mAhc'&y~f=-o 
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[0098] ~:/JmffU3,...,__40)j;:ffl7'r~,{ 7(:'.:.---:) V \'t, :Jt:jjjtffl'?g ~if{rffi~fi,-::d'::.
0 

:Jt:jjjtffl'?g ~O) 

isiz1iffil'±, o. 5mA, 4mA, ;tt.::./'±12mAO)ffi1m{l!'f't'JEffllnE7E»3tffl~fiv', 7ESJ:J.IR 

fflff 3. 7 5V, 153tfflT~N:fflfE2. 7 5V c!:'. L, JES f*ll: a~r~, :BJ: u153tffl f*ll: a~r~,~-t;rL 

.:ftLl~}c!:'.L th--::if.::.o 7Efflf*ll:a~F~it!:'.r±, 7Effl*1T1i, lJZO)JiJ:ffi~OOfrirt6'ic'O) 

~~c'&)001ttffl~ll:~~c!:'.~,1ttffl~f~,lJZO):Jt:ffl~OO~T6;tc'O)~~c'~ 

0o ~O):Jt:JiJ:ffl~3@]«*11Jili:L, 3@] ~ O)jj1<:ffl'?g~~7EJiJ:ffl'?g~c!:'.Lf.::.o -tO)iSJZ{iffi[ffi 

%~*2 l~1FTo 

[0099] [*2] 

fflmfl 
J'Efjj(ffl:$:it (mA h) 

0. 5mA 4mA 12mA 

~MEJtl 3 0. 1 5 0. 1 4 0. 1 2 

~1m!Jtl4 0. 09 0. 08 0. 05 

[0100] :;t{27J~GlJZO):::.b5~~ G7),cft0t.::." ~1im{1tl3:BJ: u40);iffl:f'/ ~,{ 7 c'!'±, fflim1[!'[ 

7'.J~O. 5mA, 4mA, 12mAc,:k~<fct0t't:i, ,:k'l'f~'.5t0)7E:fjjtfflffl7-t~~*ifefc'~o:::. 

c7'.J~1itiBc'~t-=-J Tftb't::i' 1JBl~J: VJ't:i r@:J /±!fJO)j;:ffl7>~,r7~tJI:f;lt.To::=.c7'.J~c'~f-=

o ;t t::., ~ 15m 1f u 3 ,...,__ 4 0) ;I ffl :r>~ ,{ 7-c' I±, *Ji _lZJ~fr I:::.~~ i:t I :=_J: VJ~ t-nJz I:::. !J T? L ~11& 

~c'~t:tsVJ, JJDTttO)ao--z:'t{!lh tv \6:::.b'.J~bir>0f.::.o ::=_O)[ffi*ir>G, ~1~ii5c 

RJ~~ft~ti{~if/jo/)~ rHHEm4mWc Lt fflv \f::_~ifc'ti, r@:J ,4-1ifJft~S:r>~,{7iJ,;1~ 

Gho::=.c~1itiB't'~f.::.o 

~t::., IEt_ilEiffr/jo/]Jr-c:&>o~1~ii5c PJ~ft~t~1~iJ'!jo/] /'±, itttE7ZJ: VJt~ G i:::. r@:J'?g ~ 

c'&>VJ' 7)>.r) rt/:JfflJ±c'O)l/JfF~PJfj~(:::.-to::=.ciJ,G, ~Ji rt/:J'?g~ c'~ttH~l~'i'tr;I 

ffl:f'/ ~,r 77'.J~1~Ghoo 

co 1 o 1J <(~nm11u 5)) 

*~1imi9Uc'/'i, 1i. t9i0) ~~c!:'.JEt9iO) J]lL7j-cO) ~f* /:::.---:) v ,--c~itLf.::.u 
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£1, T O)jfjt/:::.J:VJjJ.tHE~fF~Lt.::.o 

jJ.tHE~g{*(:::.jjjfjp-@i (J:t~o'ofll 1. 6, ~o'ofii~ (Ra) 2. O µ m, "lf-43 µ m) ~ffl 

v \f.::.o g-=fffJlt1Jn~m~rtH:::.J: vJ, :::_O)jlifJfs J::(:::.Ii*ffltf~Am (Si Ox) O)reyijliJ,Gft0~ 

t_iljz (J1J[Jj.6 JI m, J:t1<o'ofJ'f4. 2) ~%!JXLf.::.c 

:: 0) J: 5 t:::. Lt, jJ. tHE~ g {* c'.:ji_ flt-13 c'.:7P 6 ft ;;5 ji_ flt-13 fl /j f* ~1~ t.::. o jJ. tHEJ1J[ Ji-0) J)lrJ ,m 

1::tm5gatFc19~tfl.1~-t;s::c'.:-z:fi0t.::." g-=rfflJJ□ 1Am5J'fo)*1*1:t?xoJimVJ-e:b00 m 

~i!Jilc'.:LtMUl'.99. 9999%<TJ7 '1*~~ C (tJK) ~~~Jl'.f~-¥:illf~J=iJf~) ~fflv \, 1r~ 

T~//"~v-n=~it\!l'.99. 7%0)~*jf7, ( S *~* (tt) ~) ~~AL-cR~!l'.3 X 1 

0- 3P(:::.~.mLi::.o ti::., m~W}J:::.J)~Hth10g-=r t:''~j_\O)JJ□~g)±~8kVc'.: L, I~o/ 

1/3✓~500mAc'.:Lt.::.o ~tHE%~1&, 'iii7tXffl½'tff(:=_J:VJfJl~~½'tffLt.::.;r-j1f:~, ~tHE 

q=r O)Sic'.:Oc'.:0)-'E-;v J:t5¥:o,; 1: 0. 6 c':b0 t.::.o :::_O):::_c'.:iJ,G, j'lJEE~tllf~-t0fN~BE* ( 

SiOx) O)x1l!'!l::l:O. 6c'&J0::b),;'µIJ0f.::.0 

[0102] i:JZ(:'.:., -1.a2c'1#Ght.::.jiJiJEO)~:Ji:~, £1, T O)J:5 t:::.L -niti,gLf.::.o -1.a2c'.:fPJC1f¥t 

c'fF~Lt.::.jJ.tilEfJ'i/iH*~, Il1H:f 13. 5mmO) ~~~t:::.tTtJ!:&2"~1;/;JrLt.::.tO)c'.:, lJ'f

? A~~ (J1J[Jr-:-3OO11 m) iP6ft6:ttfBEc'.:~, ~:fL'fe)t 1J:r.7v/1/~ ~75,Gft6-t::r~v 

~17 (J1J[JJ-20 µ m) ~:JIL tttfPJjllj~i[L t:::::r,{/~ltm:-r,/",{7.~fF~Lt.::.o :=_O)fI 

'ii:-r'/",{7.~3@J7E1iitii:Lt.::.o ::crJc'.:2', 'ii:im1!!'!0. 5mA, J::~.lfii:J±l. 5V, :toJ:tJT 

~.lf~J±OVc'.:Lt.::., :::_0)3'E)j~g(:::.J:VJ, JE)j~gP)"f~l~ftPJ~~~i)'\1. 8mAh(~{v:ffijff'i 

:bit.vJ'.:@'.~1. 3mAh/ cm2
) c'c1>vJ, JEjj~fflt:::.*1¥-Litv \7FPJ~~~iJ,;o_ 5mAhc' 

:b0::c'.:~1/li£Lt.::.o 

[0103] JF>zi&l:::., £1,rO)J:5(:::.L t, jJ.tHiO)SOC~JJJ.mLt.::.u "tfctbtJ, jJ.tHEt:::.:ttL tt~:11::lt 

A":JJEg~fiv \, i:JZ(:'.:., gY.Cf~'¥:A":J7Eg(:::.J:VJjJ.t9EO)SOC~f%z!fnJ~Lt.::.o J!. f*A":J(:=:.f::t 

, l:acc'1#6ht.::.~t-niflm{*t:::.:tovt0~t-ni~o'o(:::., JFPJ_i/£~ l'it (0. 5mAh) t:::.t§ ~ 

"t6J1J[Ji-2. 6 JI mO)IJ'f-?A~~~m~rti:::.J:VJ%JJx:Lt.::.o ft}J, ~t_iljzO)l<o'ol:'.:.m~ 

~ht.::.1J-r? Af'i, jJ.tBE~g~4firt=r~r•Lft<ttjJ.tBEtoi&~x~h, ji_.tBEt:::.;}31; \t + 
PJ~'.:@:~½'iJ,;JEg~ht.::.o ~Gt:::., tl:111~":JJEg{&oJjJ.tBEflliH*~00:1~13. 5mmoJ 

F9§~(:::_tJtJ:flz:2"~1;/;JrLtd)O)c'.:, IJ 'T? A~~ (J1J[Ji-300 1-1 m) iJ,Gft0:tttBEc'.:~, t 

/~v~:7~~1v-e:tt1 bJ ~-tt-c:::::r-{/~ figT,/"17-~{1'~ Lt.::.o -t Lt, jJ. tBEO)SOC 
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:'.::_O)J:5 (::Lt, ~tlJzO)S0CtJ~50%~ft0'i-C3'EgLt:_1~L ::::v(✓~lfg-r>~,17-~ 

j)f94L, SOCtJ~50%0)~t_iljz~f;}f:_o :'.::_O)~~f;}G;hf:_~t_iljzO)Wlf-/19 Jl m'c'e1fy=if:_o 

[ o 104] tf~-;r'/ "'17-t~ !ft~~ 0) , HEE 0) - {lL cm fli rb f=-vJ 0) 7~ tm W IIH;L ;t3 J: V g tEE$ li ~ ~ 

:litiHfLl 1 ~ IRJC111'(~ L, JEtEEO)WJ1-~½3 fUf-'t"11l'l:tcrt::tt=-IH}/:t, ~:OOHfLll ~IRJt.ifto) 

:n7:tt::J:vJJEtEEfi'Vii{* (A-1)""' (A-7) ~fp~Lf:_o 

ft:to, JEtEEO)WJf45, 60, 70, 100, 125, 30, :toJ:CJ35 µ m/:t, 7tt:twz;J0hk (J:I:: 

=t{rnJtJ'il 700m 2 / g, -'-JZ~fllrf:£2 !-' m) lOOmg(::;<;:J--90, gr{~~M;tJ ~ L t0)7 

i'.'.':rv/'7,,7o/:70)jllj2,ifEf1Jit~, th-t'h20, 30, 35, 50, 62, 15, :toJ:Vl 8mgf:: 

~:zo::~ f::J: vJ1ft3~Lt=-o 

t Lt, J:::JJ"c.-C1~Ghf=-~tEE1Jili{*:toJ:VJEtEE1JiJ\iH* (A-1)""' (A-7) ~ fflv ,-c 

, ~1Mi1fLll~IRJtJO)jf7:tf::J:vJ;l~-r,/",17- (A-1)""' (A-7) ~f'J=~Lf=-o 

[0105] lf1S:-;r'/",1 A (A -1)""' (A - 7) /::---=> v 'c, 3'E1Jjti'S:$ li1W(iffi~1T0 f:_o 

3'E»3tm$ li 0) ~Hrtti v::t, 4mA 'it=-v:112mA 0) YES:1m 3'E»3cm-c, 3'ES: rJ~ s:rr :-i. 7 

5V, »3tmT~~'m:J±2. 7 5V ~ L, 3'Effl~t T1i, {JZO)h)(ffl~OOPi-r't"o 'i-C0)3'Efflf*Jt 

~OO,~J:V,h)(~~T~,~0)3'E~~OO~-t0'i-CO)h)(~~Jt~OO~,th-t'h 

1½'-F~i~Lf=-o :'.::_0)3'E}j~S:~3[ErJ*fvJJ!RL, 3[EO ~ O)h)rS:$li~3'Eh~S:$li~Lf=-, 

:::_ ;fl):) 0) tHrffitL~ ~=t{ H ::jf; i -c IR1 ti I ::=t{ 1 cp f:: , "fr If ffl 7'/ ",,(;7_ I:: ffl v 'it.JE ~_j ~ 

~tEEO)~lf-, :toJ:VtO)J:Vf~ic.~Lf:_" 

[0106] [=t{3] 
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tf.C'J'·,,_;;-1?. 
~ m 17) J1l!: li- J.Ejilj§l7))!!J[Jj-

7En.ll:C$jk (mA h) 
/1j!:lj.,l:t 

(IE1ill§tl/11'$:) 
(µ, m) (µ, m) 

Cim1i Cim1il 
(J.Et,,j/ j'i_ffi) 

No. 4mA 12mA 

A-1 9 4 5 0. 08 0. 04 5. 0 

A-2 9 60 0. 08 0. 04 6. 7 

A-3 9 7 0 0. 08 0. 04 7. 8 

A-4 9 1 0 0 0. 0 8 0. 0 6 1 1. 1 

A-5 9 1 2 5 0. 08 0. 06 1 3. 9 

A-6 9 3 0 0. 05 0. 0 1 3. 3 

A-7 9 3 5 0. 06 0. 02 4. 0 

[ O 107] ~ :-rn::.:,f--t J: 5 (2::., gmuir 4mA c'~g 7'r,,17- ~ %1figL it ;§if, 11--J_i 0) ~Ji.ii~ 

/~J_iif)JE/[Ji.if)5{if J,:f J: c'&:>01f'ii:7'r,,17- (A -1) ""'(A - 5) c'/'i, JEt_iif)JE/[Jf.iJ~ 

/~J_iO)~Jf.0)5{if;;fdr.ilfC"cli)01fg7'r,,{7- (A-6) ::BJ:O: (A- 7) c.l:tA'..--CO. 08m 

8 J: O)::.ciJ~G, JEt_iO)~Jf.iJ~jH_iO) ~Jf-0)5{:S: 8 J: c'ibo::.b)~H 'iLv \::.ciJ~t-> 

iP0t::o ft;B, 1fg7'r~,17- (A-1) '°'"' (A-7) /'i, JEt_i!E~l;'Lo\Q, 08mAhc';bVJ, jJ_ 

t_i~*i)\JE,li!li~*(2::.~;j"L --c +51j/8JJU*O)RJ~~*~~L --Cv \ot::'dJ, ;£1_1H/i\il31S,o)(g 

~:1:/'iO. 08mAhc'cboo 

[0108] 'it::, 1S:~m1ir12mA c'lf1S;7'r,,17-~3'E,0)(1S;Lt::~if, JEf-jO)J¥Ji.iJ!~f-iO)J¥h-

0)1 Of:S: 8J:~~T01fg7·/-';,,-(;;z_ (A-4) :tsJ:V (A -5) c'/'i, JEt.iJiO)~Jf.iJ~j:HHJi 

O)~li-0)10{1°L7'~~]1ilJO)lfffl-r'/-';,,-(;;z_ (A-l) ""'(A-3), (A-6) :BJ:V(A-7) (2::.J::l:: 

l±L1J4-~t't(2::. {1'.t11tlfffl7'/-';,{ 7-c'ib0cv \5::.c~~~L --Cv \00 --tfttYl:i, iGffl-r· 

/-';,{ 7-P"l#~t2::. +51 * 0)7.:::%/::toJ:VjJ-f-%/~~tc¥~'1t 0::.ciJ\c'2" ot: __ 'd), '1'%/ 

0)1~~-~.rt, ::BJ::Vt1.tlrd.rt(2::.{1'.ht:: lfffl7'/ ,,,-( A~flE~T 0::.b):c'2" QC~-x. Gho 
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'IJ~ty-Jyv~fCu 

co109J «~nm11u6» 

40 

:,$:~nm11u-e11, ~t1EO).ttjs(o'iJ;fJ'H=----:)v \t~JiLtcc 

PCT/JP2007 /072027 

Tfc0)1'J.111Jiflilif* (13-1) ,__, (13-3) ;fr m 1; \-c, ~nm11ui ~fRlt*0)1J1t:ict vi, = 
g7'/~,17' (B-1) ,__, (B-:-3) ;frfp~Lito 

~t_i;fj'f/if* (B-1) /j:,t,~ ToJ151i:(:=_J:vJfp~Lt:=o 

~t_i,mgf*IU1, mfil4j[AJ7@i Ot*ooffl 11. 6, JHlf'¥·:t6:l*oof!l0 (Ra) 1. 8 µ m, 

J!J[7f43 µ m) ;frJ=liv \it" :=_O)j[AJ7@i..l.f:=_, RF7'/"'o/:71J:1/~l(:=_J:VJ, :E:E*O)~ijJ;i,r,Gft0 

~t.i;fr%ffltLi::.o :::.O)J::) f:=_ Lt, ~t.i~g{*:toJ:tY~t.i7J"Gft0~t.ifJ'ili{*;frfii::. 

RF 7-r~o/:71J:1/ ;'.f'/±, 0, T O)J::) (=. L tfi 0f:=o [[:f-£ 10-1:1/'J"-O)fii!1/ 1)::i:1/:57-ij 

o/ 1' (:E:E*¥41Bt99%) ;frJ=liv \, :57-ijo/ 1'~£tJz~O)FRi 0) IEEi/£Il;fr7 cm~ L, 7 ;v:=f:1/{r-5 

Osccm"C'~ALit" ~~~lffi~U±fJl. 1Pa, F=DJJD~fJlkw, :toJ:tY)J)tij~UtF~i10t 

F~i~Lfco 

[0110] fiGhit~t_i{rf-E~~g Tlo!]:ft.&ii (SEM) f:=_J:VJW!~LitfFn*, ~t_if'iJ!J[7fO. :-3 

µ mO)mfll"C'dt.)0 t:=o IZl 13Vi~tilfi~ ffl{*53(7)!1J[li-1.i!Pl lmrm O)lo!]:o'..&ii~~"C'dt.)00 

IZl 14 Vi~ t_i52~~ t_i,m'ii: ~53~u-Jf]'f J1i f*u-J !$7f 1J rPJ !moo U-Jlo!JH~!i~~-edt.)00 

IZl 147J"G, ~ t_i~ mf~53-c:dt.)0mfil~i1rt11@i0)* oo c..1.00) t=-, ttmfil~i1rt11@i*oo 0) [ll] 

8 !=-lHtt·t0J: 5 r:, ~1.i52C'dt.)Q7'ijJ'/J~%):JX:~tL0:::.~'/J~l:l}j G7):,"('dt.)Qc iit, ~+.i 

52~Effi0)!:t.=ctsHEBtJJi 11. 4 'c'dt.)0 t:=o ~t.i52/1, -i-O)~Effi'/J~~ t.i:!R gf*53~ EffiO) 

[1J] 8 ;fr f :uf IE Jf!U =. ~JJ! --to 0) "C', ~ -t.i~ g f* 5 3 js( Em 0) .tt js( Em fj'f f =. ili v \1l!'[ '!J~fi G tL 

[0111] iJZ(=., ..l.ac."C':'f#GtLtc~t1EO)$lit~, £JTO)J:5t=-L tiiti~Lito ..l.ac.~~tJf:.L 

t 1'F~~htc1'J.t_il!i;fj'f/i{*;fr[[:f£ 13. 5mm(7) F9~~(:=_tJt.Jtiz~~lmLtd)(7)~, lJ-1-

? A-&~t.li (J!J[7f:-30011 m) 7J"bft0:tt111.'.E~;fr, ~:fLJQ)t 1J:c".f-v:1/y- J--7):,Gft{S-er~ 

v-37(J!J[Jf201.1 m) ;fr1f'L t:ttrPJilli~lW~'itt::i-1:1/~#fgT,/~,17-;fr{t~Lito :::.oJ 

=ii~T,/~,17-{i:3@]:ft;jj~gLf:=" :::.crJ~~, g?nE{l!'[O. lmA, ..l.r.&:mB:1. 5V, :toJ:-cY 

Tr.&:mB:ov~Lfcc :=_0)3t)i~gf=.J:VJ, 3'Eh!zmPJ~~ftPJtE$~'fJ'\O. 44mAh/ cm
2 
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'"(:'dl)VJ, ,t;$)(ffl/:=*%Lftv \~RJji£~~7'.J~O. 03mAh/ crn2c'dl)o::.~~~i£Lt:_u 

[0112] lJZ(:=, 1i_,tn_j0)S0C~50% f:=fftil~Lf:_0 Tf,d=>'f:::i, *-~¥*(:=J:VJ, Jlr:Jj.1. 3 ,ll mO)!J 

:r? A,&~~~~t-i~ 00 (::Jfinx:Lt=-" ::.n~TI'UJH 3. 5rnrn0) F9 ~;if:f:=_tJ'f:::iibZ~~ 

~L t!J:f-r)A,&~, ~t.iJi:tJJ:tJ~t.ili~fflf*O)fjiJif*~%J:tZLt:.o ft:tJ, ~,tn_'.!i0)1< 

rn:i i=m~~nt=- 1) T? A-&~f'i, jJ_,tn_j~fflf94JQ':(::1~r-Lft< tt1J.t_i!EfO!&~x~n, jJ_ 

t_illi73~7Effl (!J:r? A,t;ffl) ~hoo 'it=-, ::.o) !J T? A:,1tffl ~J'i, 1J.t_illio)~R]"ji£~ ~J:: 

)J□ :z-c, SOC50% ~-c:1tffl0h61tfflffl'A~(:=_;t§ ':1:'iT6~-cdl)oo SOC~)WJ~{~cTJ 

1J.t_illi}'J[Jj.fj:O. 6 Jl rn~C'd1)0f:_0 

[0113] 1J.t_ifJiJif* (B- 2) f'i, 8 T O)j:f y*(:=_J: VJff~Lt:.o 

1Hl3~fflf*t=f'i, J±filjlnJ7§i0t*OOffi7. o, ~1rr-r'f.L".'J*OOfil~ (Ra) 1. 24 µ m, 

J'J[Jj.15 µ m) ~ ffl v \f:_ 0 :=_O)jlifJ7§i J:J:=, J::jiE~ [PJ C5k{t:f:c'RF 7-r~:;;!l!J :1/ ;'.f'L, :ft* 

O)~Hl7J"bft61l.t13~%ffl<:Lf:_o ::.O)J:'St::L t, 1l.t13~fflf*:ioJ:tJ1l.tl37J"bft61l. 

tillzf1V~ 1*~1# f=-c 

1i6ht:.j2J.t'!lJz~JE:~1'J~--1-~:fr&j~ (SEM) /::J:VJJJ!~ Lt:.ffl'f*, j2J.t'!lJzfj:J~Jj.O. 7 

fl mO)y'ey:Hlc'~:nf:_o 1J.t_illi*rn:iO)!t*rn:ifJil'i7. 1 '"(:'d1)0f:_o 1J.tl30)*rn:i(U'.t, 1J.tl3 

~ffl1**fmO)[lJ]87'.J~l:I!!JE~tcflt~~n tv \oO)'t:', 1J.tilffi.~ffli**fm0).t:L*rmft 

(:=_,iliv \1[!'[73~1~6nf:.o 

[0114] ~t:., 1J.tl30)~~~ J::?c~[PJtJO) )ii*(:=_J:VJ1ii.lli£Lt:.~::.6, 3'E~fflRJ!~ftRJji£~ 

~73~0. 53rnAh/ crn2 '"(:'dl)VJ, ,t;$)(ffl(:=*%Litv \~RJji£~~73~0. 04rnAh/ crn2 

'"(:'d1),5:=_~~1iti£ Lf:_o 

ttz;::, ~~l*t::J: VJ, ji..tl3* lID f::J'J[Jj.1. 6 µ mO) !J ".;f-r) A,&~Ji ~%Rx:Lf:_u :=.n 

(::J:0t' 1l.t130)S0C~50%(::fftil~Lt=-o SOCfftil~ffO)ji.tl3f!r:Jj.fj:1. 4 µ m'"(:'dl) 

[0115] ~t.iJiflilif* (n-3) f'i, 8 r0)1fj*t::J:VJ1'F~Lt:.o 

1J.tl3~ fflf*(U'.t, JT:filifAIV~ (l:L*rn:iffll. 0, ~1rr-r-'¥~*rn:i*Ji~ (Ra) 0. 12 fl In, 

J'J[J1-15 µ m) ~ ffl v \f:_" ::.o)j[Alm J::f:=_, J::5c~ [PJ C5k{t:f:c'RF 7'/~:::;?"!J :1/ ~'L, ff:* 

<TJ~HJ7),6fto1H_illi~%ffl<:Lf:.o ::.<TJJ: 5 t:: Lt, 1'J.tl3~ fflf*:ioJ: -C.f~J_illi7),6ft61'J. 

t13UUI 1~~1i t:.c 
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1i G hf::__ JH_i!E ~ JE: ~ ~ ffl ---t rolJHWxil ( s EM) I:::. J: vJ IV~~ L f ::__i\:l'i' *, Ji_t_i!E r::t ~ df-0 . 7 

µ m 0) ?IHJ't' ;Jry:J f ::__o ~ 15 r::t JH_i!E~ ffl f* 6 2 0) f!r: di-17 iPJ Wi· oo 0) rolJ'HWxil¥ ~c' &Joo 

~ 16 f::t~ tll3 61 ~~ tll3~ ~ ~6 2~0) ff~ f*O) ~di-17 iPJ 11;Jroo 0) W&i1Wxil¥ ~c'c!r)oo 

~ l 67J'>b, ~ t.ili~ fflf*62c'&JoJ±ftgjlaj7i"! 0)-:J< oo ;:::., jjJ±ftgjlaj7i"!-:J<ooO)Ll!J 8 fCjfHJE 

ToJ:5 tc, JiJ_illi61 c'rbot'ey:H~)'.J,;~~~ho:.b5,;13J] GiJ"c'rboo 'ik, JiJ_i!E6 l:~rn:i 

O)J:l::½oofif::l:1. 1 c'&J0ko jH_illi61f::l:, tO)½oo7'.J~j)_t_i!E~ffl~62½ooO)[lJ]8~f;f 

1:=f1Eml[(c:P:P'J/.T0<7TC:, ji_t_i!E~fflf*62*ooO).tt~ootE'H~Jliv \{[!'[?'.J,;1iGhko 

[0l 16] 'it:., ji_t_i!EO)?g ~~ J:-.?c~ fRJtJO) .h1ttcJ:vJ1ii.lt£Lf::__~:.6, 3'E~fflPJ!~ftPJ~:&: 

~7'.J,;Q_ 53mAh/ cm2c'&JvJ, 3'E15J:fflf~*1¥-Lftv'~PJ~:8~7'.J~O. 04mAh/ cm2 

7' (B-1) ,.___, (B-:-3) l'i, rf-J_i!E:&:~7'.J,;o_ 08mAhc'rbvJ, rf-J_i!E?g~(:::.~tL t +½'iiflj 

~O)PJj!li:;#~~*Toj)_tilfl~}tj1; \, j)_tilfl'.# ~/::J:JEtilfl'.#~J:VJ{i+5J'f:'.:.,:k'e-"v ' 0 1JE:0 

t, :.;tLG<7Jlf'ii:-r>~-{ 7'<7J3:!l:llimrnS15!tii::&: ~f::l:O. 08mAh c'&Joo 

JE}jJ:ffl?g~O)~f{ufif::l:, 0. 6mA, 1. 8mA, 'tkf::l:3mAO)JEffl1nE3'EhJ:ffl-c:, 3'Effl 

J:-. rRfflJ±3. 7 5v, 15J:fflTrR mEE 2. 7 5v ~ L, 3'Effl 1*ll:: a~rrii :to J: V15J:ffl #1t.a~rrii 

~th~hl½'~Ltfi0ko3'Effl#ll::~00~~,3'Effl~T~,~O)~ffl~OO~To 

'i-z:'0)~00--z:'&Jou~ffl~ll::~OO~~,~ffl~T~,~O)JEffl~~~To'ic'O)~ 

rR,c'&JOo :_O)JE:fjJ:ffl~3@JfivJJffL, 3@] ~ O),fjJ:ffl;g~~JE:fjJ:ffl;g~~Lf::__o i\:l'i'*~ 

~4/:::.~-to ft:to, ~41:::.f::t, ~l.fffl-r>~-17-/:::.:totto~ t1J30)J:I::~ ooff{E-{Jf:!E'"too 

[0118] [1<4] 
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,ltlt'J'' / "--{ A ,c$~~:I; (mA h) 
ffi.ti 

( ffi. ffi;fjJi f;.$:) fitlfiEfl fitmtfl 'i:?TrEfl 
J:t*OO;fj 

No. 0. 6mA 1. 8mA 3mA 

B-1 0. 08 0. 08 0. 07 1 1. 4 

B-2 0. 08 0. 08 0. 06 7. 1 

B-3 0. 08 0. 0 6 0. 03 1. 1 

[0119] =t{4(:::.~T J:0 (:::., ;cjjj(~S~O)ffl1TIE1iO. 6mAO)mi't, ;iffl7'/ ~-1 A (B- 1) ,..,__, (B 

- 3) 0) v \f t1(:::.:t31; \ tt, ~1:tt$ •c'cboO. 08mAh0)$ •75~1~6t1t.::.o 'it.::., Jf. 

,oj(~U~O)~JnEfi7)q. 8mA'it.::.t±3mAc!::jc~1; \mr'ic't, ~~T>~,17- (B-1) :t3 

J: tJ (B- 2) /::l:, /l/f'i1Jtr:1t$ ffl.i!B VJ 0) Ntztft$ ffl.,ff:~ Lt.::.c tf'~(:::., ;i1'!t:r>;:;,1A (B

l) f'i, ~18;7'/~0 A (B- 2) (:::.J::t::.r-::t, :-:lmAc!::v \5 jcffl;ml:::.:tsv \t J:VJ &tztftt#ftl_:,ff: 

1Jif-~ti:(:::.{1'.t10:.c!::~~~i-oo 

[0120] ce-~ffl7'/;,;,1 A0),1/'t: 0 -3i'/'A,ff:¥JIJJELt.::.c!:::.0, ~ffl7'/~,1 A (B- 3) O)}limf[!'[ 

/:t;iffl7'r~,1A (B-1) O)}ffm{[lJ:VJt30;t--A'tijc'E'1; \fi't'cb0f.::.c ;iffl7'r~,1A ( 

B-1) t±, ji_t_iJ21,JH±;iffl5~-/~-1 A (B-3) c!::-£:< [P]Ci'Jfflt't'cbo:.b~,6, ji_t_iO)Jt 

~ o'ofJ,ff:jc~<--t 0:.c!:: /:::.J: 0 t, ~~T-/~,17-0)0/'t:0 -:3t✓:;z,75qE; T --t 0:.c!::n~nt 

[0121 J 0,J::O)~*n"G, t;tf4ibt.::. VJO):c;t,;v~::~ ~7'.J~?Fm, /:::.jc'E'v \~t_,11m:i·!l&JW't'ibot~ 

JEO)?Fm*t;tff,,ff:13 7-;, 7'.P")~J-;10 µ ml;J, rO)mfliji_tij,ff:Jtl1; \om1ft:::.t±, ji_tj 

if) J::l::* o'otE'H±5J-J J::7'.J,;tzt 'iLv \:.c!::iJ,;;b;0"0 t.::.o :.t1t:::.J: VJ, rWJ $ ffl. c' 1:±:LtJ tf'ttiJ:::. {~ 
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IE t_i11z it~ fit (:::. J:::Jfc. Jr #1~~ 1J 7- ,a: ffl v \ t::. ~ ni[ {f tl 3 2:: [Pl C IE t_i11zf j'f!i ft ,a: ffl v \ o 0, 

Jk ~:M[f1tl60)1'i!t:r>;-;,1;::z (B-1) 2::[P]tft:::.1't!t:r>;-;,1;::z (B-4) ,a:{1::~Lt::.o 

'it:., IEt_iit~fitt:::.J::ac.7':/j; 1v~1J 7-{t J=l:11; \f::_~:M[{ftl42::fi51CIEt-ifJV~{t{t J=li 

v \g_lJ371--, ~m[{1tl60)1'11tr>;-;,1;;z (I3-l) 2::[P]t~t:::.1'11tr>:,1;::z (I3-5) ,a:{1::~L 

[0123] #fS'.-:r'.1",17-(B-4) ;BJ:V (B- 5) ;:::_ /) v \"(, 3'E1i1z:S::&: ~i'JZ{ofi,a:fi0 f=-o 3'E1i1t1! 

:&:~crJ~f{ofifj:, ft.0)(1!1!1.m1l!'[4mA, -k1!J::~N:1!J±4. 2V, 151z:S:T~N:1!J±2. 75V2:: 

L, 3'E1! 1*11:: a~r~i ;to J: CY }i)(g 1*11:: a~r~i ,a:t tL--ctL 1:512:: L-c1T 0 f=-o 3'E1! f*ll:: a~r~i 

2::f'd:, 3'E1!*tT1&, fk0)15)(S:,a:00ftir;16lc'O)a~r~ic'clb6" ::.0)3't;15)(S:,a:3CT!U~vJJ!z 

L, 3 @J ~ 0) 155(~:&: ~ ,a: 3'E 155(~ :&: ~ 2:: L t::.o 

- 5) c' /'d:0. 08mAh c'ilbvJ, ~~t:&: ~,im vJ 0) tWi :&: ~,a:1i0::.2::7'.J~c''e'.f::.o "tftbi:J, 

1; \ftLO)msi:::.;to1; \-ct, IEtillz1t~J1ti:::.1i-r1:twz,a: mv \t=-ms 2:: [PJtJi:::., [Fi]:&: :m:,a:~ 

L, 7J"":) l±L1Jtr~·ri/:::.{f'.tLo1'~-r,/"-17-iJ~1iGtLt::.o 'it:., IEt-illzit~~c'clbo®{r: 

Ji~ RJfjldt ~ti1r: ,g-tm 1:1, 1~-rim iut.r--::-c rWi :&: ~ c'r1)v), 7J"/) rWi 1!JT:c'O)Jlh ft,a: 

[0124] «~:M[{ftl8)) 

*~lim11u-c:f'd:, 1'1!-r'.1"17-,t1/j:JtZa~0)1H_iO) soc/:::./) v \ t~ij'tj- Lt::.c 

ji_1_illz#f:ffl{t(:::., i1WJ1@i(.fi'r-'-JZ:t$J~ffijffi~Ra=2. 0 µ m, }]l[lj.43 µ m, .tt~rnjfj'fl 

1. 6) ,a:fflv \f::_o 1!---tfJRJJ□ Wm?!fwitt:::.J:vJ, ::_O)j!WJ7@iJ::t:::.:Et*®{r:~ (SiOx) O)~Jjl 

j,Gftoji_t_i (}]l[lj.7 Jl m, Jt~ffijfj'f 4, 0) ,a:*JtZLt::.c ::.O)J::) ;:::. Lt, ji_t_i#f: 1!{t 

;to J: Vji_ t_i11zj,Gft ,Sji_ t_i11zfj'i)j ~,a:1it::.o ji_ t_i11z"lj.O) iffiJ~fj:~;g a~ FRi ,a:IDlu~-t ;s::. 2:: 

c'i'r0t::.o 1!---tflJJn1~m-1efO)~d!:f:fj:;;jzO)_@vJc'ilr)6o m-1eff}]l:2:: Lt, Mitt 99. 9999 

%0):ft*~~ c C.1?K) rWiMi~1r:'¥:,5JF3'Em~) ,a: fflv \, J"f@'f-..y 1/ .1"-pc;] i:::.tt~99. 7 

%0)®*:;if;;z ( S *®*Ct*)~) ,a:~AL t~@tt:-3 x 10-3PafciJlrJ.mLt::.o 'it:., #ci 

5€ff@:(:=_Jffi#"to1!---f t:•'-1"0);J0~1!J±,a:8kV, x~:Y:/s/,a:500mA2:: Lf=-o ji_t_i 

* tt<:1&, ~3/tX~½'-tfr (CJ: vJfJlJtZ,a::51 tfr L t=-Mi *, 1H_i 410) s i2::02:: CT) .t:I:: fj:Si: o = 

1: o. 6 (tJv.t:U -c:clb0t:::.o ::.0)::.2::7J"b, ji_t_i11z,a:t1li:!tZT0N&{r::ft* (SiOx) O)xO){l!'[ 
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/'±0. 6c'clbo::::.~7J~*IJ0f:.u 

[0125] ttz(:::_, J:::J;c.t'1i6ht::~t_i0)$•~, £1, T O)J:j /-=:_L t1iti£Lt:.o J:::jE~[P]C1f1* 

c'it~ Lt:.~ t-i!E fj'f ~ f* {t, TI'[ 1:f 13. 5 mm 0) F9 m ti;: /-=:_ tJtJ tR 2' ~~Lt:. t 0) ~ , 1J 'f

? A~~t:lz (~h-300 Jl m) iJ,Gtto~ttiiJi~~, ~,fLJQ':~!):c'f-l-</:,/~ }-iJ,Gfto"f'/~ 

v~?7(~h-2011 m) ~:irL t~tfPljllj~~L t:::i-1:1/~~m-r>,,1:z_~fpr_MLt:.o :=_O)~ 

S:-r'r,,17-~3@J3'E1i~S:Lf:.o ::.o)~2', S:inE1111i:o. 5mA, J:~.&:S:EEl. 5V, :t3J:VT 

~.&:mEEoV~Lf:.o :=.uJ1t:1i~S:/:=_J:vJ, 1t1i~S:RJ8'!@ftRJ~$~/'±2. lmAh(~{lZ:rnHt'i 

clbf:.vJO)ji.t_i$~: 1. 5mAh/ cm
2

) -C'clbvJ, 3'EMrS:fc;t fj.Lftv '7FRJ~:@:~/'±O. 5 

mAh c'clb6::::.~~$it: Lt:.o 

[o 126] :zls:~:om19Ut'/'i, ~ t_i f :::_><t L ttl,tJt:xs"J3'Effl~fiv ', ":) v "t'ffl~{r::'¥:sJJEffl /-=:_J: vJ~ 

t~O)SOC~1Jlrl~Lt:.c ffi.t~SOC/j:~1Jffi{ftll~[P]ti0)1f{*f-=:_J:vJ:1t6':>t:.o 

J!. ~A"Jf-=:_/::t, J:ic.t'1i6ht:.jJJ_if1f/if*f-=:_iott0ji.t_i~aol-=-, 7FRJ~$• (o. 6 

mAh) f-=:_t§ ~-Y-0~h-3 µ m0)1J'f-? A~~~~m~{*/:=_J:vJ%/'ftLf:.c ftio, ji.ti!i 

O)~ ao i-=-m3i~t1t:.1J 'f-? A~• 1:t, jJ_ t~~~i9+~ i-=-1xrjf Ltt< ttjJ.t~ 1-=-11&~.sz:~n 

, ji.tHE(:'.:_:fo\l \'"( + RJ~$~5t7J\7t'm: (l}7T7 AJE'm:) ~;rLf:.0 

~bf:::_, ti11r:x s":J 3'E ffl1.& O)ji. tiffifJ Ji f*~ 111( :ff: 13. 5mm 0) rJ mti;: I:=_ :JTt.:) w 2' $z~ L 

t:.t,ifJ~, V'f-?A~~ti(~h-300 µ m)iJ,Gfto><ttHE~~, i?/~v~?'~rx!vc'~tfPJ 

~{tt:::i.,(::,,,~~S:-r>,.,(7-~11~Lf:.o 

[0127] --cL t, ji_{gEO)SOC7'.J~~5fU1~i-{l!'[b't6J:jf-=:_, 0. 5mAO)JEffi:tnEt'mJEa~HRi3'E 

S:Lt:.o ,,.§!.{*s"Jf-=:_/'i, 3'ES:a~r~i~wlrl~L t, ji.tHi0)S0C~20%, 40%, 50%, 70 

%, 80%, 90%, 0%, :itd'±l0%bi£:z.t, --ch.-'fhji.tHE(C-l),...,__(C-8)~1i 

t:.o ttio, ji.tHESOC~20%, 40%, 50%, 70%, 80%, 90%, 0%, :it:.1'±10%~ 

"tot:.6':>0)JE'm:'m:A_l'i'U'i, --ctL-t"tLO. 42mAh, 0. 84mAh, 1. 05mAh, 1. 4 7m 

Ah, 1. 68rnAh, 1. 89rnAh, OrnAh, :it:.1'±0. 21 rnAhc'clb0f:. 0 :it:., J:gc.SO 

Cf}lrJ~1£tO)ji.tHE(C-l),...,__(C-8)0)~h-f'i, --ch.-'fh6. 811m, 7. 61Lm, 8. 111 

m, 8. 7 ,um, 9. 2,um, 9. 6µm, 6. 0µm, :t3J:V6. 5µmc'clbVJ, v'fhtlOµ 

mJ,J, T-c:clb0 f:.o ftio, "f'/~v~57i3J: 'CYS:~+WIU'i, ~:omwui U)~m-r'/~,,-(7-~[P] 

L,t)O)~fflv 'f:.o 
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[0128] 'it::., SOCO)~fi/j~,a: Lftv \ (ji_t_i/:=~;f L tf~11t:¼~"J%ffl:t3J:tfffl711~'¥:~"J:J1Effl,a: L 

ftv \) ji_t_i (flr:JJ-7 µ m) ,a:13tJ>ji_.t_ifJ'f!i f*,a:J=f:11; \f:..lV3'k ~1im1ftlL~[P]tJO)jff*f:: 

J:fJ;fiffl-;r'r~,17' (C-9) ~{1'.~Lf::. 0 ft:ro, :'.::_O)~ t1J3f'i, RJ.;JE:~ _1iL0)30% f:=t§ ~"9 

0~RJj!£~ ~~)-0)%ffl:>'.L1:f!l!,a:h0 tv \ftv \f=-~, 1rm-r>\-17'tiJfts~O)~t_iljzO)SO 

C,a:~'lt r.-:-30%~Lko 

1:i211J_ifl'flif* (C-1)""' (C-9) ,a:ffl v \6f.Hl, ~1im1ftll~[P]~oyj:1f*fcJ:vJ, 

ifrm-r'.1"-17- (C-1) ,___, (C-9) ,a:{l~Lko 

[0129] 1rm-r'.1"1A (C-1) ""(C-9) fC"':)1; ,-c 3'Ehiffl~~O)if1fffi:toJ: a1✓1::
0

-::$1":/ 

7'~(afi,a:1'f0it.o 

7E )])(~~ ~ 0) iHafi f 'i, 4mA 0) ffl?riE {[!'[c' JEffl YnE 7E )])(~ ,a:fi v \ , 7E ffl J: ri.lR ffl)± 3. 7 

5V, »;l(fflr ri.1RfflEE2. 7 5V ~ L, %ffl 1*1r. s~nn :to J: tY»;l(ffl 11!\Jr. s~r~, ,a:-t:h-t' t1151 

~Ltfi0~0%ffl~1c~OO~~.%ffl~T~.~O)~ffl,a:OO~-t6'i't'O)~OO't'~ 

0o :'.::_0)7E~~,a:3@1ff,~vJ]lRL, 3@] ~ O)p;l(~~:i:,a:%~~~:i:~Lko 

[0130] 'it::., -1✓1::'-::$7'✓7'if1afil:t, 3t1nE-1✓t:
0

-::$1°✓7'f*,a:fflv \, %1J>t~~l;Jf{fffi*1 T 

1zt 0) »5tfflt'dt~ 't'i'r 0 ko ?J!IJ JE ~dt:f: f'i , 00 @J Jb1<r fflff 7'.J "GtliHi 1 Om v, J;!rl I&: Jtiti lttl 1 o 6 

"--'0. lHzc'fil; \, m);i&:~1 OHzO),i✓t:
0

-::$1°✓A{l!'[,a:~;cli-I& 0 ko 

ft:to, ::::_::::_ c'v \J ifr•ii:-;r'.1",17'GT),1✓t:
0

-7''✓ 7'~/'i, ifr•ii:7'.1",17'if) t±l tJ !f:;rtl:,a:~P 

6::::_~0)-C"'0' 6t~tt~c:~6, t:::.bz.Jififfl-r'.1"17'0)1✓1::'-::$1"✓7,;3'\1J,c':::v ,~if, if 

ffl-r'.1"17'/'i{ittE:mc'~vJ, fPi 1±11J t~if'!:t~1f-t6::::_~~~~ L, 1✓1::°-::$7°✓ 7';a,;j;:~ 

v \~~, fiffl-r'.1 {,17'/'irW:it.B:mc'~vJ, rW:i t±:IJ:Jtf:~t't,a:,ffLftv \::::_~,a:it~"t6o 

1:icifffffi~*,a:~ 5 i::/~-t O ts: :to, ~ 51::1'±, 5~-1"-17'i'-il'J:PKs~ Ut~ [1'[1zt O)»;l(ma~ 

) O)ji_tmSOC (%), :toJ:tf7'.1",17'%fflS~O)ji_t_i0)S0C (%) t~"to 

[0131] [~5] 
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1rm'T ,,~--f 7. l'fflY ,,~,,,,, 7.ffinlt~ ,l'.fffl7·/~,{ 7. initr ,,-; -1 ',7..(T) ~1!t:r·,, ~ ,{ 7. (l) 
CtrtiJ 

( n,lt~JI;¥) (l) J'Ema~(l) ;J'E:/ii:ffl$i!: --{:..,, t 0 -jl:..,, ?-
1ttiSOC 1lti soc (mAh) (Q) No. 

(%) (%) 

C-1 20 24 0. 09 5. 0 
C-2 40 4 5 0. 1 0 4. 4 

C-3 50 5 5 0. 1 0 4. 4 
C-4 7 0 75 0. 1 0 4. 8 
C-5 8 0 8 5 0. 10 5. 1 
C-6 90 9 5 0. 10 6. 2 
C-7 0 4 0. 0 8 5 2. 8 
C-8 1 0 1 4 0. 09 1 0. 0 
C-9 -30 - 0 -

ff i --0 ii ffl 7''/ ~ 17. 7'.J q~ G t1 ito 

~m-r·/~,17. (C-9) c'l:-t3'E»5Cilt~*7Jq~Gnft;0:.0f::.7'.J~, ::.ni:-t, ~tl30)7f=PJiP: 

$ i;u c ~ lEI --t 0 2:: ,~, b n0 0 ---::i 'i VJ , ft~®: 1i 0) JE fflffl'A fil 0) ~ 'i'f~ iJ ~ , :j]J13 0) 7F B 

iP:$ *2:: L tmJt~n. »Jeffl--to::.2::iJ~c''2"ft7'.J"'0 t::.t::.151:>2:: ,~,bhou ft:to, iiffl5~-/~ 

,17-(C-1) ,--..., (C-8) c'/:-1, v v·fntiJ'lt_illzO)SOC~WJ~~f~fc:tov \t, J'l.t_illz0)7FPJ 

-~$lit :5t 1:--'r /1J 3'E ffl--t o :71.1fl 1:-i'r 0 t::J: __ /1J , ft frt ft 3'E»Jzffl$ lit 7'.J ~ 1# G t1 t::. o 

[0133] 'it:., ::im-r·/~,17./C:}3tt0~t£EO)PJj_p:$J;.7'.J~2. 1 mAhc'&J0t::.::.b:i:.G, ~tBliit 

to/JJ!f O)f1Jffl $/:-14,..._. 5 % , --tftbt"J::im-r·/~-17./c:tov \t3'Ema~2::155cm:a~O)~tilfis 

OCCT);if/:-14,..._. 5 % c'&J0 f::.o ::.crJ::.2::t-PG, ~'ii:-r><,17. (Cfflv \0~tl3SOC7'.J\Q,..._.95 

% --c-&J0~1'J'(c, j!J{tfflJ±2. 75,--...,3_ 75V2::, :t3~t3V8J:O)fflJ±--C'l!Jf'FT0, r§'i 

'it:., =t{ 50)ir,j'f*~ VJ, ~fflT·/~,17.0),1/t:°-:>1°/7./:-l~,j:P,iO)SOC (C.:k'2"< {~1¥L 

tv \0::.2:::o~bl):.0f::.o 3'E»JtfflmfO)J'ltPESOC;o~20,..._.95% c'&J0::iffl7''/~-17. (C

l),--..., (C-6) c'/:-1, 0/t:°-:>7''::,,,7.7'.)~6. 2 Q 8 T(c{J1TLt::.o ::.n(c>ftL t, jJ,t-9iO) 

SOC7'.J~20%8 Tc'&J01r'~T·/~,17- (C-7) :to~tY(C-8) c'/:-1, 0/t:°-:>1°/7-7'.J~ 
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10 Q 8---1:::~l!L:kLf:__u ::::_0)~*7J"b, 'ilffi:f'r'\,{7-0)jJJiO)SOC;o,;20------95% c'cir> 

o~it, --{1/t°-;l1/7;o,;1J,~<, rW:i /±!fJft;iffi:f>'\--{7;o,;1~6t10::::.~75,;b75•0 f:_o 

ft:to, JE:fjj(~~ Jil0)1ii'[j~c'~ft75•0k;iffi:r>~,1;:z_ (C-9) (::~L -n±, --11/l:::0 -!l 

1/ 7i~IJ'.lEl'±hbftir•0 f:_o 

[0134] {JZ(::, ~ffi7'/'\,{7' (C-1), (C-:-3), (C-6), :tsJ:V: (C-8) ~fflv \'"C %15:iffi 

**vJjl&L!A;,~~fi---::iko %151tm*{4f±, 7E15£ffiffiimAmA, 37Sffi---1::~JtgB:3. 75V, 

:toJ:tJ:15£ffiT~ltffiB:2. 75V~Lko ~t:_, :ft;ffi*1T1&, 1JZO):J51tffi~OOPtrto~-ccrJ 

3tJi f* ll: 8¥ Fc1i :to J: U\ h!iffi#,1 T 1& , i1JZ 0) 3'E g ~ 00 M:r-t o i -cs 0) h!iffi f* ll: 8¥ Fc1i f ±, 

--ct1-t't119t ~ LJ:__o ::::.O)J:')ft7EJJ:iffi~500@-U~VJJl&Li:=.o ::::_O)JE)J)C~!A;,~~6@], 

-tftt->-f:Jii'l:it-!f--1 ~ Jvfy:;6,;3000@]~c'trt,~~**VJJl&Lt:_o 

---1::: ic O)** VJ Jl& Lit:,;~ I:: :to v \ t, 37SJJ3tffi ~ 5 o O@J ** VJ Jl& 't' cfij; ; :: , 3lS JJ3tffi ffiinE fl~ o . 

5mA~ Lf:_85"f-, ---1::ic.~fpj~O)*ftf:c'3@J37S1f3tffi~fit, \, 3@] ~ O)jfj(ffi~ ~~:Kilb 

[0135] ::::.O)**IJjl&LlA;,~0)~*~~17/::~'t'o ~17~0)~liU1Ui¥f:i, fJJ@J0)1Jj(1S'.~ 

mJ:=:tt't'o~-!f--1 ~ ;v~¥'t:':Klsb6t1k153tm~ ~O)J:t~ f'=f 9t¥c'~Lf:_tO)c'&>oo 

[:m 1 7tJ'•b, ;iffl:f'/'\--{ 70)7Ejfj(ffl**vJil&Ltr#f·~t!J±, ;iffl:f'/'\,{70)1J.tilffi.SOC fcjc~ 

< 1Rt¥'.L tv \;s::::_~;o,;b75•0 ko J.!. f*~'J(Cf±, 3'E1f1t'ii:8t<n1J.t_iSOC;o,;20------95%vJ 

lii'ilttlv-rcscir>o'iim:r·/'\-17' cc-1), cc-3) :toJ: a cc-6)-csr±, *iVJJl&L[Ei]1!z;o"3 

OOO@J 0)8¥,~-e, ~ liUiH'¥¥;o,; 50 % 8 ---1::: c'cir>oO) t::><t L, 7EJJ3tffi:8¥0)1J_ HlzSOC;o,; 

10% c'cir>o'iiffi:f'/;;,1;:z_ ( c- 8) c'f±, *iVJJi2L[illfy:;o,;3000[ill O)S¥,~-e, ~ 1;J!Ui 

¥;o,;20% /:: {if: TL, **VJ Jl&Ltref•~1:l:;o,;flf: T't' o::::.~;o,;b75•0 f:__u 

8---1::: 0)~*75•6, rW:i ~ ~~ ~L, 75•~ t±:1 fJ tr#f-~i:to J: V:%1f3tm**VJ Jl& Ltr#J:-~i /:: {11 tL 

t:_ =1rm:r·/'\--{7;oq~,bt10 t:_/sb, =1rm:r·/'\-170) JE1f3tm8¥t:::to it :s~ tlEO)S oc 1±2 

0------95%;6,;fr-fiLv \::::.~;o,;biP0f:_o 

co136J «~nm11u9» 

IE 1_i ii5 ~WI ::---1::: aE n: *1_Q'~ 1J '?- ~ J=l=h \ k ~ nm {f tl 3 ~ [1§1 C IE 1_ifjf Ji f* ~ ffl v \ 6 IJ, 

fk ~Af[,WU 11 O)~ffi:f'/'\--{7' ( C-3) ~[1§1~/c L-c 'ilffi:f'/'\--{7' ( C-1 O) ~{l!M 

Lf:_o 
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'it::., IEt_iJ15~fi{(:::.__l::gc,71/JJ Jv~l) 7-~ fflv \f::_~:/Jm{ftl4~[P]CIEt_i;J:j'fJi{t~ ffl 

v \ofJ31-, ~:/Jm{ftll lO)'ili!~>:r>{,{7 (C-3) ~[P]tf(:::. Lt, 'ili!t:r>{,{7 (C-11) 

{E-ftrM L t::.o 

[0137] 'ilm-:r>{,,-f' 7 ( C-1 0) j:JJ: tJ ( C-11) f:::. ":) v \"(, 0, T O)J:5 f:::.%,1iit~$ il~f{rffi~ 

fi--::>t::.o %1Itm*{tH;t, %»tmm1riEfi4mA, Jtm H~mIT4. 2V, :tsJ:tJ»tm r· 

~~mEE2. 75V~L. %m*'tTti, ?xoJ1i1tm~oofrt:r-to'i-eoJ%m1*1r.atFc19:k,J:tJ, 

1J1tm*1 T1&, l:JZO)-ftm~OOfrtr-to 'i-c:crJ1J1tm1*1tatFc19f'i, -i:-h-thl:51~ Lko :::__crJ 

3'Ehtm~3[Er]tJVJJ/zL, 3[Er] ~ O))jtg$~~3'Ehtm$~~Lt::.o -i:-O)i'JZ{rffitL~~:;lg 

7'/",{7 ( C-3) O)ffi*~~t(:::.*6 f:::.~-9 o 

[0138] [*6] 

1,fg7 /'\,{ ;;:z, 
1,fg'r /'\-1 ;;;z,fA'MffiI 1,fg7 /'\,{ ;;:z, JE;'~ff~O) 1.fm-f'/°'-i ;;:z, 

(:n:irmff'J) O)ji~ S O C ffi.~SOC 0) 3t:1ii[g$ ii 
No. 

(%) (%) (mAh) 
C-3 5 0 5 5 0. 1 0 

C-10 5 0 70 0. 40 
C-1 1 50 60 0. 2 2 

[0139] ~mT,/"'17 (C-10) ;}3J:tf (C-11) c'f'i, ~gT,/",{7 (C-:-3) J:VJtr§:i$~7'.J~ 

;'f~Ght::.o :::__;nt=:ioJ~g7·/",{7c·f-;t, %1J1tmat0Jg)±7'.J~2. 75''-'4. 2V~, :k,J:-i:-3 

VJ,.:J.---1:::-c:JtJVJ, r§:i mEE-c:fflilfFTo:::__~7'.J~:b7'.J,0 ko 

;1m-::r·/"17- ( C-1 0) ;BJ: CJ ( C-11) -ef'i, IEt_iiffr~fi{(:::.iffr1~1:l:ER~ fflv \t::.~fr 

~ IP] +m I:::., r§:i Z ~, ;i,r, ":) {~ n t:. t±!) At'l"i ;BJ: tJ %1itmir~ VJ Jiz L tf:t'l"i 7'.J q~ 6 h i:.o ft 

;}3, ~g7·/ {_,-( 7 ( C-1 0) ;BJ: CJ ( C-11) c'f'i, 1H_iSOC7'.J~ 50,.....,70% O)i?iittlc' 

3'E1itm~fT0t::.tJ~, J'lt~SOC/J~20,....,95%0)Jffli1tlP'lc'JtJ:hf:f, ---1:::~E~[P];j:iO)ffi* 

7J~1~6noo 

[0140] <(~:/Jmfftll0)) 

:,$:~1Jmf9tlc'f:t, ~t-i!E~ ~{t0)%1t~/:::. ":) v \t~JiLt::.o 

~;[kO)jJ_,tii.:E~g{t f-J:::., g TJ~JJD7~~5w{t(:::.J:VJ, ®{~:E~_t~ (SiOx) O)?'ey:Ht7'.J,6 

fto1J.tilffi. (WJ;.3. o µ m) ~%JftLko 1J.tilffi.WJ10Jwlr]~f'i*/J'fa~Fc19~wlrl~To:::__~-c· 

fi0t::o -~--i'-ifJJlJJU~*5wcrJ*{4f'il:JZO"JifflVJ"C:'JtJoo *5wl~~L t, M~OC99. 9999% 
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O)r±*4:~ ( (tt) rW:i¥rtilJ'.1~'¥:1vf~liJr~) :£:fflv \, ~~:r--y:,,,,, /~-r%=-¥t2it99. 7% 

O)~*jf:::z( S :;$:~*(~)~) :£::-~J,L t~~Bt3X 10- 3Pa(:::.f)WJ~Lt.::.0 'it.::.,~~ 

f!]U:::.~~tt"toffl --1-t:''-AO)JJnJifflJ±{t8kV, x~:,:;:/s/'{t500mA~ Lf.::.o ~t1ETTJ 

Jft1£, 1it3/tXffJlt~Hfr!CJ: vJt;§_}ft:£: ,jHfr Lt.::.1ffi*, ~tHE q=r O)Si~O~O) l:l::il,;, Si: O = 1 

: 0. H (t1vl:l::) <:&)0f.::.o ::::_O)::::.~iJ,G, ,ji_.tHJ3:£::-t~~T6~1~:E:E* (SiOx) O)x0)1iHi 

o. 6<:dbo~~il,;'!c1J0f.::.o 

[O 141] /jz(:::., J::a2-c:1iGihf:.,j)_tHJ3<TJ~ *:£::-, J,:J T <TJJ:-5 (:::. L tmiii£Lf.::.o J::ac~rRJt.~H:::. L 

t1'F~~ihf.::.,j)_tHJ3~, 1)77 A4:~ (WJf3OO µ m) -~dbo5<1tH13~:£::-, ~::fLW:¥1Jx7 

v:,,,,,y- ~iJ:.Gftot/~v-37 (WJf2O 1-1 m) :£::-nL t5<tfPJ~cwlL t=r,{:,,,,,]J;'J;iffl7'/~ 

,17:£::-11:::~L!:.o ::::_O)~ffl7'/~,,-(7:£:3@]7Ejjj(~Lt.::.o ::::_O)~~' ffl?nE1!iO. lmA, J:: 

~jffl)± 1. 5V, :toJ:tYT[lN:fflJ±OV ~ Lt.::.o ::::_O)J1EJf5tffl(:::.J:ihfi, %155tfflr1J~~ft riJ~ 

~~f±O. 72mAh/ cm2<:&)VJ, 7E;fj5tffl(:::.~--'f.Lftv \7FriJ~~~f±O. 22mAh/ c 

m
2C:&)0f.::.o 

[0142] J::11Ec:1iGiht.::.jJ.t-i!ir±, fp~il[1£0)j)_t-i!iq=rO)j)_t-i!ii!~~iJ,;1)717 A:£:~'iftv \f.::_ 

(}), 3'E~1f5tffltt~lt "tft;b't_::iSOCiJ,;0%0)tt~J<:&)0o ,j)_tHJ30)SOC~f::t, ~ffl-r>~ 

,17~f*~L -cc:r±rt<, ,j)_tilffi.•f*0)3'Em:ttrJ:£::-*-t:t:~~c:&)vJ, ,j)_tilffi.•f*O)ilMI3'E 

'ii:a-!fifJ~*:£::-1OO%~ Lt, ilMI3'E'ii:*t:::.5<t"t63'E'ii:*ifJ'&iJi'f:£::-Ef :S$c:*Ltdl!'ic: 

&)0, Lt.::.il~0 t, 3'E~(:::.}j5tffl~iht:.:[Aj[jO)SOCf'iO%-~&)VJ, ilMI3'E~:[A~j0)S0C 

/'ilOO%<:&)Oo it:to, ,ji_HJzi!lf&JJ{O)SOCf'i, 8,rO)JJfid:::.J:VJ:rj((]JG;t160 1)77 

A£~t'0"--1. 5VO)ffl{tri1iittl(:::.:tov \'"(, ,j)_tHJ3~l1U:::.ML to. 2CA (5S~Fei9-f) --CC 

7E ffl ~ 'tt t.::. :i:J,,yif 0) ,ji_ tHE 0) 7E ffl *:£::-SOC iJ,; 1 O O % ( ~]MI 7E ffl) --CC &)0 ~ JE ~ L, ::::. 0) 7E 

ffl~:£::-£11~ L tSOC0)1@::£::-::K(]Jo::::.~iJ,;t'~ Oo 

[0143] :;$:~:!fl['f9Ut'f±, J::act'1#Giht.::.~t1E~rnH:::.wlf3. O fl m0)1)717 A4:~~{tm~ 

f!(:::.J:vJ%JftL t~tHJiO)SOC:£::-50% t:::.:JJ~Lt.::.o ft:t-5, ~•tHEO)Ao'ol:::.m~~iht.::.lJ 

7 7 A4:~ f ::t, ,ji_ tHE :£::-fflfg~ W (:::.fj: rj: Lft < tt ,ji_ tHE I:::. P& ~x ~ ih, ,ji_ tHEil\ 7E ffl (lJ 7 7 

A7Effl) ~ihoo ¾.t.::., ::::.0)1)717 A3'Effl~J'i, ,j)_tHJ30)7FriJ~~ ~ (:::.;J□ :z.. t, SOC50 

% 'i-c::k;ffl~iho:kfflffl)(.Lmt:::.:t~ ~Tom-C:&)Oc ::::.<TJJ:-5 (:::. Lt1iGihf.::.SOC50 

%0),j)_tHJ3f±, 4. 511 mO)~HlWJJ.:£:~L-n \t:.o 
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[0 144] J:::gcO)jJ.,ji!li;fj'f }i {2js:~ ffl v \f:::_J213i-, ~;fjffi{ftl L~ [PJ;j:jO)jfjt(:::.J: vJ ~gT·/~-17-~{1' 

~Lt:::. o --c L -c J::: ic. O)jJ_ tEi ;fj'f Ji ~ {1=:~ S~ I:::. :io v \ -c 0, T 0):% flYJ. -tEi:ffiJ~: {2js: ( D - 1 

) ,___, (D-7) ;[t)=liv \f::__o 

~t_i!Jz#:g{_;,js: (D-1) !U:t, .1<oofc~@~1fT6\fclajf!'H.t:i::.1<oo;fJil. 4) ~fflv \f:::_o ::-_ 

0)1J.tEi#:m{2Js:f:t, JTfililrtl7~~/"?'~:1/lst)0~T0::-_~1:::.J:1:Jf'F~Lt:::.o /"?'~:1/11)0~ 

l:t, J1J[J1-2O µ mO)J3:_J;iH1rt1m l::(C*jf~7 ;t }-v:)7- }-~~~L, 10 µ mfei 0)/~?7~:1/ 

iJ~\izlrtl7e*oo0)92%~r!i1fT6J:5(cjffj2,g0;hf:::.*jf~-?.A:'.7~ffl1; \T, jlrt]f@jl::GT)v 

:);z, }-7 -1 ;vA~E3/t, fJHtL, %~c'::::htdltcmA~ltt:::.J:1:J\izlrtlt.v: r~tff t±:!c':::-tt, --cO) 

iiv:P-7-}-~~~L, ii'%%~~1f-96~@~*00(:::.1f-90\izlrt175~f~i::.o 

co14sJ ::-_::-_ -c-, ~ 181:t, '.Ft tEi#:mfi CD-1) -c-clt>0j'.ttEi#:ffl~7oO)J1J[lf-1f rni~ooic:io1t 

6 ~ tm 0) IE~~ gr 1iill 1~)(jyt ( s EM) ~ ~ C' d.J) 6 0 ji_ tPE#: g f* 7 0 /j:' J±filffl 7e C' d.J) 6 

#:mHl71~, :ffi:mHl710)*oot:::.%~c'::::h6tiff0)~@72~~13t;>o ~@72t1, :ffi: 

~H~71 O)J1J[Jf. 1f rtJ fi!Doo t:::.%fftLko ~@720)J1J[Jf. 1f rtJl*Jroo%~11t~ii'%~-C-clt> 

vJ, ~fEd720)r','iic':::f:;l:15 f-1 m-C-clt>0f:::.0 'if:::., ~fEd72l)13/1)f:::_ji,t-illz#:~~7QO)J~J;. 

l'i5O fl m, ~@720)#:mHl71*rn:i(:::.:tstt6 r!i1frn:i1Jif'i8%-C-rbVJ, 1J.tEE#:m~7O 

0) r!i1fit;fJt:::.:tt-t0fflA~Jrf;i~B=I-\O)'.#,fJ.t:i::¥l155% c-clt>0t:::.c ::-_::-_ -c-, ~@720) 

r!i 1f Emti'i~l1, 1J.;j:p_j#!Ji{t7O* [ID<l) oofi'f (c5<tT6, 1J.;j:ii_j#i:'~{t7O* Em (C:io(t6~ 

)[Q 72iJ\%~c'::::ht:::. tfl-\5J'O)¥i 001Ji0)'§1Jfr"C"clt>60 

~@72 0) rt/:, c'::: :io J: -a1J. +~#: m ft 7 o 0) J1J[ ;z;. 11#: m {tO) ~ oo m -=r 1ii!JHJ\tziJHi * tcJ: VJ 

f~lj;E'Lf:::.c 'it:::., ~@720)~ g{t7l~lfil(C:io(t6 r!i,f'fEffi;j;jf/1, ~g{2js:O)~Effigr 

ro!JHJ\tziiM*t:::.J: vJz!liJ;E'Lf:::.u ::-_;nGO){l!'[~ ffl v \T 1J.ffi:ffi: g{;,js:7O0) r!i~1t;f,i'f t:::.5<t"to 

g~~Ji {~i?J¥B'I-\O);g;fi'f J:l::~~H'W t:::.J: vJ'W t±:1 Lt:." 

co146J ~t_iljz~m12Js: CD- 2) 1:::.11, J1J[lf.1f 1PJ 0) fi!Dooi:::.~JfO)~@;[t1f-toilrtl7i'i c1:1::~001J: 

1. 4) ~fflv \f:::_o ::-_O)~;j:_i!Jz#:m12Js:l:tJ±iHlaj71"l~/"?'~:1/lst)0~T6::-_~1:::.J:VJ{t~Lt:::. 

0 /"5'~:1/11)0~f'i, J1J[J;.2O11 mO)JTfililrt17~ I-J:::.*71~7:;d+v:P-7-}-~~~L, 10 

µ mfei 0)/"?1~:1/iJ~j1rt1m=1'{000)8 5 %~ ~~"toJ:5 t:=:.lffictlc'::::ht:::.*;f~-? 7-:7~ ffl 

1; \-c' ~lrt17el::GT)V1/.Af"7-1 JvA~ii'.3/t, fJHtL, %~c'::::htdlt:::.mAtlt(cJ:VJ\izirtlt.V:r 

~tfft±:!c':::'tt, --cO)fjv:}7,}-~~*L, ii'%%tk~1fT6~@~*oo(C1fT6ilrtl7e~ 
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1if~u ;g;gO)~dj-hfPJ ~o'iJ%1X/jJ~i;'%1Xc'dbvJ, ;g;gO) f'iD 6/:J::15 µ mc'db0t~o 

'it~. ;g@ti~lsbtdi'i_,tn_'.E:ffiJ!tf*O)Wdf-1::i:50 µ m, ;g@O):ffi:mHJ~o'6t=-:t3tto ~* 

o'6fJH:t 15 % c' ::b vJ, ~ tlE~ g f* 0) ~ * f*flH =-tt-t o ~f§~ J1t 1~ittifffi 0) ~flf lt $ f :t 5 

1 % c'db0f~ 0 

[0147] ffi.t_i:ffi:g{* (D-:-3) !U::t, ~df-hfPJ O)fil,f rn:i!=-t'lffO);g@,a:*ToilrtJ7~ (J::l::*rn:iflf 

1. 4) ,a:ffl v \fco ::.oJffi.tHE:ffi: g{*/:tJ±Ni1rtJm,a:r~1"~✓/sb 0'e-'To:=.c1::'.t=:_J:vJ{t~Ltc 

0 /~J~✓/sb0'e-'f:t, ~df-18 /-1 mCT))±}JHirtJ7eJ::(=:_*jf~7,i+v:,/7'}-,a:~,t!J"L, 10 

µ mfa'I 0)/~37~✓iJ'\ilrtJ7e*B'60)8 5 %,a: ~*"toJ:5 t=-jlljcfill:6:htc*,:tf~y 7-.l/,a: ffl 

v Yt, i1rtJrei J::O) V1/ At-7 ,,r 1v1-\,a:Ji'.3/t, :EJ! 1i L, %P>t6:ntdlt=-m~t1tt=-J: vJi1rtJ11--1-

,a:tff t±:16--tt, -tO)iiv:,/7-1',a:ll#;~L, ii'%%ix,a:*-to;g@,a:*o'6t=-*-toiRl7e,a: 

1~f~o ;g@O)~dj-hfPJIJ;lr[[j%iA/:t;i'~B%1Ac'dbvJ, ;g@O)rWJ6/j:12 µ mc'db0t~o 

'it~. ;g@ti~lsbt~ffi.tn_'.E:ffi:gf*O)Wdf-1::i:42 µ m, ;g@O):ffi:mHJ~o'6t=-:t3tto ~* 

o'6f1H:t 15 % t' clb vJ, ffi. tiIE:ffi: ~ f* 0) ~ * f*fl I =-tt-t 0 ~!§~ W {~Jiff~ 0) ~fl J::l:: $ f :t 4 

9% c'db0f~ 0 

[0148] ffi.tHE:ffi: g{* (D-4) !U::t, ~df-hfPJ 0) filD rn:i l=-t'lfj:O);g@,a:*ToilrtJ7~ (J::l::* rn:iflf 

1. 4) ,a:fflv \fco :=_O)ffi.tilfijfm:{*/:tJ±fililrtJ1@i,a:/~1'~✓/sb0'e-'To:=.c1::'.tcJ::vJ{t%!Ltc 

o /~J~✓/sb0'e-'f:t, ~df-221-1 mifJ!±fililrtJ7eJ::/=:_*7f~7:ct1'v1/7-1',a:~;;fffL, 10 

µ mfa'I 0)/~37~✓;a'\jlrtJ7e*B'60)92 %,a: ~*"toJ:5 t=-jlljcfill:6:htc*,:tf~y 7-.l/,a: ffl 

v \t, ilrtJte J::O) V1/ 7-1' 7,{ JvA~H,3/t, :EJ! {tL, %):JX:6tLid$1:(=:_ ffli§tfii(=:_J: vJiirtJflL--1-

,a:,tjf t±:16 --tt, -t 0) ii v:,/ A 1' ,a:13#;~ L, ii'%%ix,a: ff To ;g@ ,a:1flm t=-ff-t o\illrflfe,a: 

1if~u ;g;gO)~dj-hfPJ~o'iJ%1X/J:t~ii'%1Xc'dbvJ, ;g;gO)rWJ6/J:10 µ mc'db0t~o 

'it~. ;g@ti~lsbt~ffi.tn_'.E:ffi:gf*O)Wdf-1::i:42 µ m, ;g@O):ffi:mHJ~o'6t=-:t3tto ~* 

o'ofJ'f /::i:8% c'::bvJ, ~tlE~ g{*O) ~* f*fit=-tt"to gi§tJ1t1~JifffiO)~fj'f J::l::$f::i:44 

% c'db0f~ 0 

[0149] ffi.t_i:ffi:g{*(D-5) (U::t, $1iu75'•Gfto58Y'fil~~ (~df-200 fl m, 3:JZ~:fL1_ll00 fl m 

, 'AR$ Cffi.tHE:ffi: mf* ~1f f*flf t=-tt-tomf§~W15i'.Jtff~~flfJ::t::$) so%, ~ ~"'-rlJ 

7 ;v Ct*)~) ,a: ffl v \fco 

[0150] ffi.tHE:ffi: g{~ (D-6) (U:t, 'f¥1tft* o'iJ,a:*TofEfililrfl7e (~>fll'r'f:t)J*o'6fil6 (Ra) 
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0. l2µm, J!J[lj.25µm, JtlHJ'olll. O)~ffll;\fcu ::::.::::.c\ ~191:t jJ.t9i~ffl{t(D 

-6) c'Ji)ojJ.t9i~ ~{t7 50) Wlf-1rn'iJ~o'iJ(:=_j3tt o~'lf~O);E1:E~~ ---tJJ'HJllzij (SE 

M) 'g:~-CclrJoo ~t-i~ffl{t75f1, J!J[lf-1rn'o*o'ol-=-~!EQ~'ff2'f, 'itc, J!J[lf-jfn'iJ 

/:=_Jt:iffl-toJt:im-fL~t'ff2'ftv \ Ltc'/J~0-C, ~t_iljz~ffl{t750)~fflft r!:i'ff f*llH-=-~t 

Toffif94j'If;~tiffl5?g;j:J'if'i0% c'N)oo ft:ts, t9i~ffl{* (D-ti) ~fflv ,fc;§ifO)jJ.t9i 

o) J:l:::t'( o'o tli f 11. 1 -c &:>0 ko 

co151J jJ.t9i,mfflf* CD-7) i-=-11, ~lf-JJn'iJ crJfilDo'ol~fittO)~~~'ff-toiiru1e CJ:l::*o'ofE'i 

1. 4) ~fflv \tco ::::_O)jJ.t9i~ffl{~f1J±filjfiu1e~,1~5~:/6-1:>0tTo:=.~t~J:IJ{i::~Ltc 

o ,1 ~5 ~ :/ 11J 0 '2-' f 'j:, J1J[ di-2 6 1-1 m 0) )±}Jl;j1;1r[)7"~Ll. ( ~* jJ )J;'t7 ,i+ v :,5 7- }-~ ~ :;$ L, 1 0 

µ mfa'i O)r~1'~:/1J~iRl1e*B'oO) 70%~ r!:i'ff-90J:5 /~jllj2.f!:2'ihtc*,:iJ~-y 7-,;1~ ffi 

v ,-c, jlirJ/e J::.O) V1/ 7- }-71 JvA~Ji'_ft, :EJ!{l L, %fflt2'ihtdJ(:::. fflM1:t:/:::.J: v)jjjfjfll---f 

~tfrt±:12'--tt, -{-O)ffv:>7-t-~~~L, it'%%1X~'ff-to~~~*o'ot-=-'ff-toj!;lirJ1e~ 

1# fc 0 ~ fEQ 0) J1J[ df-/7 rtJ [#Jr o'iJ % ~/;RJ'j:;j'~ it' %1X c' &) IJ , ~ fEQ 0) fr/J 2' f 'j: 8 µ m c' 67Y:) fc O 'i 

tc, ~!Edt~6-1:>tcji,t-i~fflf*(7)J~lf-f:t42 fl m, ~fEd(l)~fflHl*B'o (:'.:_:Bvto r!:i'ffo'o 

fli f'i:-30 % 't:'N)IJ, ji_ t9i~ 'm: f*O) r!:i 'ff f*fli; :::_~t-t o fflf94JQ': {~i~J¥:i'fl50)?gffl J:I:: ~ f'i 2 7 

% c'Ji)0fc 0 

J::.5cjJ.t9i,m'~{* (D-1)""' (D-7) ~ fflv ,-c, -i-ih-tihi'.f~T,/"'iA (D-1)""' ( 

D-7)~{1::~Ltco 

[0152] ;iffl7',1"1 A (D-1) '°'"' (D- 7)(:::_ .,-:)1; ,-C, 3'Ejf~ffl?g ~~f{rffi~1T0 ft 0 7J:j3, ;iffl 

7',1",{A (D-1)""' (D-7) f'j:, JEt9i?gl;t,):o. 08mAhc'Ji)IJ, JEt9i?gl;;J:::.)("JL -C + 
'.51i&JJU*O) RJj.t£?g *~~-tojJ.t9i~ ffl 0 \, jJ.t9i?g *11JEt9i?g *J: IJt +511-=-*'2-'v, 

o LtciJ~0-C, :=.t160);i~7',1",{7-0)f:!1/~3'En~~?g~f10. 08mAhc'&:>oo 

3'En~'m:?gJitO)~f{rffif1, 4mAO)JE'm:11iE3'E15~'m:-C, 3'E'm:J::.BlH!!J±3. 75V, 15~'m:T 

B.IHB'.J±2. 75V~L, 3'E'm:{;t 1r:a¥Fc19:tsJ:V;&'m:{* 1r:a¥Fc19~-i-ih-tih 1 ~)-~L -Ch.--::itc 

o 3'Eg f*1rJ¥F~9 ~f::t, 3'E'm:*'t f 1f, lJZ O):fj~'m'.~00 frir-t o 'i't:'0)~¥F~9-CN)oo 15~'m'. {;t 

Jta¥Fc19~ f'j:, :fj~'m:*-t Ti&, {JZO) 3'E'm:~OOfrirTo 'ic'O)a¥Fc19c'&:>Oo ~O) 3'E15~'m'.~3@] 

**l)j)KL, 3@] ~ CT):fj~g?gfil~ft15~'m'.?g£a~Lito ~f{rffi*i1f*~*7(~:;cf.To ft:B, *7 

1-=-11, 15-;i'm:-r'/"17'/:::.:BttojJ.t9i~'m:f~O)t~tL jJ.t9i~'m:14!-=-:Btto~~riD2''i 
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fd±lt.imfL1£~jJ.t9iJJx:ijJ~Jj- (4. 5 Jl m) ~O)Jt (;,g;grWJ~/ jJ..t9iJJx:HJ~Jj-, lt.im:fL 

1£/ jJ.t9iJJx:Hl"Jj-) :a:{Jtff2Too 

[0153] [~7] 

~w~m:f.t: • /J\'i't':!: 
~~il!li~ J!i.il!!:fL~ 

l=ffl:T/~.;f A 
1EM:'i:~:!i!; 

ffl:MJt 
Jit:ii=!l / / 

CJ'l.w~fflf;f,:J 
(mAh) 

ili!:rlrfm W.lr ~~i@i ~ 
IL~ J'l.~,1,x.m ffiffiffltm 

No. :y'.:i;:J;t"fS. (.um) (.Um) 
( /L m) /ff.lj. r,.7r 

(%) 

D-1 0. 08 5 5 50 1 5 - 3. 3 -

D-2 0. 08 5 1 5 0 1 5 - 3. 3 -

D-3 0. 08 4 9 4 2 1 2 - 2. 7 -

D-4 0. 0 8 44 4 2 1 0 - 2. 2 -

D-5 0. 0 8 8 0 2 0 0 - 1 0 0 - 2 2. 2 

D-6 0. 0 5 0 2 5 - - - -

D-7 0. 06 2 7 4 2 8 - 1 . 8 -

[0154] ~ooi2::.;,g)EQtr'~To1H9iffi ffl{:t:a: fflv \fc=ii~T,/"-17' (D-1) ,_,__, (D-4)-c:r±, 

jJ.1_iffiffl{;tO) b~f:tfi'n2::.J<1-toffl~~,H~H'i'ftf~O)~;fjfJ:~$7'.J';44,-,..,55%~~<, jJ. 

tillz~ffl{:t~oo(2::.ffl~~Jf:a:{l\Uc¥c'~i::.o -::_O)f:.)}), ;iffl7'/"-1A (D-1) ,_,__, (D-4) /j: 

~Jj-j:f [PJ (C::jf,im:.fL:a:~-to~:fLWHJ:-6:.Gfto:ffett~ffi fflf?j( (D- 5) :a: ffl v \f::_:fiffl7' 

/"-'(A (D-5) (C:::J31; \tt, jJ.t9iffiitf;t(2::.J:offl~41ff*tc¥3?:}J*7'.J,;+:5t(C::5e~~;h, 

rWJ~Jit;),;1ijG;hf::=.o ~t-i~ffl{:t (D-5) I±, ~7q=TO)~~ t-i~ffl{;tO)ftiPc't, ~ 
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Notice 
This translation is machine-generated. It cannot be guaranteed that lt is inteU1gible_, accurate,. 
complete, reliable or flt for spedflc purposes, Critical decisions, such as cornmerdaHy relevant or 
financial decisions1 should not be based on machine-translation output. 

DESCRIPTION JPH1055496A 

[0001] 
13 INDUSTRIAL APPLICABILITY The present invention relates to an application system of a 

portable information and communication terminal, and in particular, a portable information 
and communication terminal owned by a vehicle user such as a vehicle owner or a driver 
(hereinafter, simply referred to as a driver). It relates to a remote management system for a 
parked vehide by two-way comrnunkation with an information processing device mounted on 
the vehide, 

[0002] 
22 [Conventional Technology] Currently, as an example of remote control of an automobile, there 

is a device that opens and closes a door lock and starts an engine by using infrared rays and 
radio waves1 and is already installed in many automobiles, 

[0003] 
2s In addition, as a method of using an information cornrnunication terrninal related to an 

automobile, route setting and route guidance are performed in combination with a position 
measuring devlce such as GPS (Global Positioning System) and a road information service such 
as ATIS (Advanced Traffic Information Service), In addition1 a systern for acquiring the !.atest 
mad information such as road congestion has been put into practical use, 

[0004] 
36 PROBLEM TO BE SOLVED: To solve a problem As descrlbed above, conventionally, there ls a 

service using various communication terminals and information processing devices as a means 
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for providing a service to a moving automobile, but a driver such as when parking. No one is 

known to provide services while away from the car. 

[0005] 
43 For parked cars, for example, there is a possibility of being tampered with, or the items in the 

car or the car itself may be stolen, but there is a need for measures to prevent these from 

happening, or to promptly notify the driver of the occurrence. be. 

[0006] 
49 It is also possible that some accident may occur in the car while the driver is away from the 

car, leaving children and pet animals in the car. 

51 In particular, accidents due to dehydration and oxygen deficiency are likely to occur in a 

closed car, but children and animals often cannot take appropriate measures. 

53 In such a case, if there is a means to check the inside of the car while the driver is away from 

the car, or to contact the driver in case of a dangerous situation, or to automatically avoid the 

danger. Accidents can be prevented. 

[0007] 
59 Therefore, an object of the present invention is to enable a driver to quickly know an 

abnormality that has occurred inside or outside the vehicle in a vehicle in which the driver is 

absent while parked, and automatically or by remote control from the driver., To provide 

means to implement countermeasures and prevent the occurrence of serious incidents and 

accidents. 

[0008] 
67 Means for Solving the Problems In order to solve the above problems, the present invention 

presents the present invention to a vehicle from various sensors for detecting a state inside 

and outside the vehicle when the driver is away from the vehicle, and from the sensors. An 

information processing device for checking the data of the vehicle to determine whether an 

abnormality has occurred and a communication means for notifying the driver who is away 

from the vehicle of the abnormality and receiving an instruction are provided. To prepare a 

mobile communication terminal capable of communicating with the above-mentioned 

communication means mounted on the automobile, displaying data from the automobile, and 

inputting operation instructions to the automobile, and further, the above-mentioned 

automobile. The basic feature is that an operation means for executing necessary measures 

and operations in response to an instruction from the information processing device in the 

automobile or a remote operation instruction from the driver is provided. 
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[0009] 
82 The features of the present invention are listed below. 

[0010] 
86 One feature of the present invention consists of an automobile, a portable communication 

terminal that can be carried by the driver of the automobile, and a communication medium 

between the automobile and the mobile terminal. In the automobile, the driver of the 

automobile is separated from the automobile. A plurality of detection means for detecting the 

surrounding condition of the automobile when the vehicle is located, a means for collecting 

data from the detection means, a means for recording the collected data, and a means for 

analyzing the collected data. For the means to judge whether an abnormality has occurred in 

the car or around the car body, the means to register the notification destination to the driver, 

and the driver who is away from the car when the judgment means detects the abnormality. A 

first two-way communicable communication means comprising means for notifying the 

occurrence of an abnormality and means for receiving an inquiry of the current state from the 

driver and transmitting the current state of the vehicle recorded in the recording means to the 

driver. The portable communication terminal that can be carried by the driver has a second 

communication means capable of bidirectional communication with the first communication 

means of the automobile, and has the same as the first communication means of the 

automobile. The second communication means of the portable communication terminal that 

the driver can carry is that bidirectional communication is possible via the communication 

medium. 

104 As a result, bidirectional data communication can be performed between the driver and the 

vehicle in which the driver is away, and the inside and surrounding conditions of the vehicle 

can be monitored from a position away from the vehicle. 

[0011] 
110 Another feature of the present invention comprises a vehicle, a portable communication 

terminal that can be carried by the driver of the vehicle, and a communication medium 

between the vehicle and the mobile terminal. In the vehicle, the driver of the vehicle is 

separated from the vehicle. A plurality of detection means for detecting the surrounding 

condition of the automobile when the vehicle is located, a means for collecting data from the 

detection means, a means for recording the collected data, and a means for analyzing the 

collected data. A means for determining whether or not an abnormality has occurred in the 

vehicle or around the vehicle body, a means for registering a notification destination to the 

driver, a means for operating various devices mounted on the vehicle, and the above

mentioned determination means. A means for determining a method for dealing with an 

abnormality detected by the above-mentioned devices using the above-mentioned devices, a 

means for notifying a driver who is away from the automobile when the determination 
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means detects an abnormality, and a means for notifying the occurrence of the abnormality. 

It is equipped with a first two-way communication capable communication means consisting 

of a means for receiving an inquiry of the current state from the driver and transmitting the 

current state of the automobile recorded in the above-mentioned recording means to the 

driver. The portable communication terminal has a second communication means capable of 

bidirectional communication with the first communication means of the automobile, and the 

first communication means of the automobile and a portable portable communication means 

portable by the driver. The second communication means of the communication terminal is 

that bidirectional communication is possible via the communication medium. 

131 As a result, bidirectional data communication is performed between the driver and the vehicle 

in which the driver is distant, the inside and surrounding conditions of the vehicle are 

monitored from a position away from the vehicle, and the vehicle is installed in the vehicle in 

which the driver is distant. It is possible to operate various devices. 

[0012] 
138 According to a further feature of the present invention, in the above-mentioned feature, the 

plurality of data collecting means have at least one means of inputting the sound in the 

vehicle and the means for inputting the image in the vehicle, and the voice, The image data is 

transmitted by the first communication means, the voice and image data are received by the 

second communication means possessed by the driver, and the voice and image data 

reproduction means provided in the mobile communication terminal is used in the vehicle. It 

is to play audio and images. 

14s As a result, the driver can know the situation inside the distant car by voice and image. 

[0013] 
149 According to a further feature of the present invention, in the above-mentioned feature, at 

least one of the voice reproducing means and the image reproducing means is provided in 

the vehicle of the automobile, and at least one of the voice input means and the image input 

means is provided in the portable communication terminal of the driver. By connecting one 

of the means, the voice and image data transmitted by the driver by the second 

communication means are received by the first communication means and reproduced in the 

vehicle of the automobile. 

1s6 As a result, the driver can send appropriate instructions by voice or image to the inside of a 

distant car. 

[0014] 
161 According to a further feature of the present invention, in the above-mentioned feature, the 

portable communication terminal carried by the driver has a means for inputting operation 

instructions for various devices mounted on the automobile, and the automobile is instructed 
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to operate by the driver. It has a means for controlling various devices mounted on the 

automobile by analyzing the above, and transmits an operation instruction input by the 

driver by the first communication means and the second communication means to the 

automobile. 

168 This allows the driver to remotely control various devices mounted on a remote vehicle. 

[0015] 
112 According to a further feature of the present invention, in the above feature, the 

communication medium between the first communication means provided in the automobile 

and the second communication means provided in the mobile communication terminal 

carried by the driver is of a type. It consists of multiple bidirectional communication media 

with different characteristics. 

111 As a result, various types of bidirectional data communication can be performed between the 

driver and the vehicle to which the driver is away, and various controls can be performed. 

[0016] 
182 According to a further feature of the present invention, in the above feature, the vehicle and 

the driver carry a communication means for performing operations such as starting/ 

stopping the system and inputting a set value by using the mobile communication terminal of 

the driver. It is to have it with a communication terminal. 

186 As a result, the driver can utilize this system only when remote monitoring and operation are 

really required. 

[0017] 
191 According to a further feature of the present invention, in the above feature, the occurrence 

occurs when the automobile has a means for registering at least one other notification 

destination other than the driver, and the above-mentioned determination means detects the 

occurrence of an abnormality. It has a function to determine whether it is necessary to notify 

other notification destinations other than the driver based on the content of the abnormality, 

and notifies the other notification destinations of the occurrence of the abnormality using the 

first communication means. That is. 

198 This allows the driver to deal with unforeseen circumstances in a car away from the driver 

with the help of other notification destinations. 

[0018] 
203 BEST MODE FOR CARRYING OUT THE INVENTION FIG. l shows a system configuration 

example of a typical embodiment of the present invention. 

20s The remote control system 1 of an automobile according to the present embodiment is 
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composed of an information processing device 2 mounted on the automobile 12, a sensor 

group 8 connected to the information processing device 2 for detecting a state inside and 

outside the automobile 12, and an information processing device 2. A mobile phone 6 as a 

means of communication between a controllable operation device group 9 consisting of 

various operation devices mounted on the automobile 12, a driver 13 away from the 

automobile 12, and an infrared interface as another communication means. It is composed of 

7, a mobile communication terminal 10 owned by the driver 13, and a mobile phone 11. 

213 By using a mobile phone, the driver 13 can communicate between the mobile communication 

terminal 10 and the information processing device 2 mounted on the automobile 12 by using 

a general line network. 

216 Further, the infrared interface of the mobile communication terminal 10 of the driver 13 

enables communication with the remote control system 1 of the automobile 12 from inside 

the automobile 12 or within a range in which infrared communication can be used. 

[0019] 
222 Communication between the information processing device 2 and the mobile communication 

terminal 10 of the driver 13 is performed by a mobile phone or serial data communication 

by infrared rays. 

22s As the mobile phone 6 of the automobile 12 and the mobile phone 11 of the driver, a digital 

cellular telephone advantageous for data communication is used in this example, but an 

analog cellular telephone, PHS, or the like may be used. 

22s Further, in this example, the lrDA (Infrared Data Associations) standard used for general 

mobile communication terminals is used as the communication protocol of the infrared 

interface 7. 

[0020] 
234 The information processing apparatus 2 is actually composed of a sensor group 8, an 

interface with the device group 9, a microcomputer, and a memory, but FIG. 1 shows a 

configuration divided into functional blocks. 

231 That is, the information processing apparatus 2 controls the sensor group 8 to collect and 

record data, and the data collection/ recording unit 3 analyzes the data to determine 

whether or not an abnormality has occurred, and takes necessary measures when an 

abnormality occurs. It is composed of an analysis/ processing determination unit 4 for 

instructing execution, and a control unit 5 for controlling various devices mounted on the 

automobile 12 according to instructions from the analysis/ processing determination unit 4. 

[0021] 
246 The data collection/ recording unit 3 includes an interface unit with the sensor group 8 and a 

storage device for storing the collected data. 
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[0022] 
251 The analysis/ processing judgment unit 4 is informed of the driver's personal data such as 

the notification destination, name, and address of the driver, the vehicle type of the vehicle 

12, the vehicle's unique data such as the registration number, and the public organizations 

such as police and fire department. Includes an interface unit between a storage device for 

storing destination data and the like and a communication means. 

255 As the interface unit with the communication means, there are two interface units, the in

vehicle mobile phone 6 and the infrared interface unit 7, both of which are controlled by the 

analysis/ processing determination unit 4. 

[0023] 
262 As the storage device of the data collection/ recording unit 3 and the analysis/ processing 

determination unit 4, a semiconductor memory that is not easily affected by vibration or 

impact is used because it is mounted on an automobile. 

26s However, a magnetic disk device or an optical disk device may be used if sufficient measures 

can be taken. 

[0024] 
210 Examples of the devices included in the sensor group 8 include an in-vehicle thermometer 81, 

a door lock open/ close sensor 82, a battery voltmeter 83, a GPS receiver 84, a camera 85 

and a microphone 86 for observing the inside of the vehicle, and vehicle body movement and 

weight. There is a suspension displacement sensor 87 and the like for detecting changes, and 

a thermometer 88, an engine tachometer 89 and the like, which are instruments of the 

automobile 12, are connected. 

216 In this example, the camera 85 is a video camera capable of shooting a moving image, but 

may be a camera that shoots a still image such as a digital still camera. 

21s In addition to the above, a sensor (not shown) for detecting the opening/ closing of doors, 

trunks, bonnets, windows, etc., a microphone for capturing sound outside the vehicle body, 

and an acceleration sensor for the vehicle body can also be provided. 

[0025] 
284 Some or all of these sensor groups 8 may be shared with other systems operating during 

traveling. 

286 For example, the GPS receiver 84 can be shared with the car navigation system, and the 

suspension displacement sensor 87 can be used as a sensor for the active suspension system. 
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[0026] 
291 Examples of the devices constituting the device group 9 mounted on the automobile 12 

controlled by the control unit 5 include an air conditioner 91, a door lock opening/ closing 

device 92, a horn 93, a display device 94, a speaker 95, an engine starter 96, and the like ... 

294 In this example, the control unit 5 is one of the components of the information processing 

device 2 independent of the automobile 12, but the automobile 12 is configured to be the 

same as the means for controlling various device groups 9 in a normal state. It can also be. 

[0027] 
300 As described above, the communication between the information processing device 2 

mounted on the automobile 12 and the mobile terminal 10 of the driver 13 is performed by 

serial data communication, but when a mobile phone is used, an abnormality is caused by 

voice to the driver. You may be notified. 

304 In this case, in addition to the configuration shown in FIG.1, the information processing 

device 2 is provided with a device for performing voice synthesis or a device for reproducing 

a message for notifying an abnormality recorded in advance on a magnetic tape or the like. 

[0028] 
310 FIG. 2 shows the state transition of the remote control system 1 of the automobile according 

to the embodiment of the present invention shown in FIG. 

[0029] 
31s While the vehicle is running, the system is in hibernation state 20. 

316 In this state 20, for example, a completely different system such as a navigation system may 

be operated on the information processing apparatus 2. 

31s Alternatively, as another embodiment, a system may be configured such that navigation and 

collection of road information are performed while traveling as one of the operation modes 

of the system. 

[0030] 
324 When the car stops and the driver starts the system, the system shifts to the system setting 

mode 21. 

326 In th is state, the driver can make various settings for the system. 

[0031] 
330 For example, it is possible to specify the contact information for the driver in the event of an 

abnormal situation, set the environment such as the room temperature in the automobile, 
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and the like. 

333 In this example, it is assumed that the set value can be input from the driver's mobile 

communication terminal 10 by infrared communication. 

335 When the system setting is completed and the driver gets out of the car and locks the door, or 

if the driver does not get off and instructs to start monitoring, the system shifts to the 

initialization mode 22. In this mode, data is collected from the sensor group 8. Record the 

current state as the initial state. 

339 Even if the driver does not get out of the car, the system can monitor and control the car if 

the driver cannot control the car directly, such as when taking a nap. 

341 When the initialization is completed, the mode shifts to the monitoring mode 23, and 

monitoring of the state inside and outside the vehicle is started. 

[0032] 
346 In the monitoring mode 23, when the mobile phone 6 receives the communication from the 

driver, the mode shifts to the remote monitoring mode 24. 

348 In the remote monitoring mode 24, the driver can check the state of the car from a distance 

by transmitting the current state of the car to the driver. The driver can also remotely control 

the devices in the car. The remote monitoring mode 24 is canceled when the driver 

disconnects the communication, and the mode shifts to the monitoring mode 23. 

[0033] 
3ss In this system, in addition to the communication means by the mobile phone 6, the 

communication means by the infrared interface 7 is provided. 

357 Normally, the infrared interface 7 can be used by the driver to input a set value using the 

mobile communication terminal 10 in the system setting mode 21, but in the state of the 

monitoring mode 23, the infrared interface 7 can be used from inside the vehicle or from the 

vicinity of the vehicle.When there is an input to the infrared interface 7, the mode shifts to 

the external input mode 28. In this mode, data communication with the outside can be 

performed, and instead of opening the door using the key, the driver can unlock the door by 

inputting infrared rays from the mobile communication terminal 10 as in the conventional 

remote control. can. At this time, the system shifts to the pre-start check mode 29. The input 

command to the infrared interface 7 is provided with a driver identification code to prevent 

unauthorized input. However, in this example, in case of an emergency, the police officer, the 

firefighter, or the like can input the police/ firefighting identification code input from the 

mobile terminal to shift to the external input mode 28. When the mode shifts to the external 

input mode 28 by input from other than the driver, the function may be limited or another 

function may be added. 

[0034] 
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374 When an abnormality is detected inside or outside the vehicle in the monitoring mode 23 and 

the remote monitoring mode 24, the process shifts to the in-vehicle abnormality handling 

mode 25 or the out-of-vehicle abnormality processing mode 26. 

377 In these modes, countermeasures against the detected abnormality are automatically 

executed, and the driver is notified of the occurrence of the abnormality.When it recovers 

from the abnormal situation, it returns to the mode before the abnormality occurred. 

[0035] 
383 Further, in the out-of-vehicle abnormality handling mode 26, if it is determined that the 

vehicle has been stolen, the mode shifts to the theft processing mode 2 7. 

385 In this mode, not only can the driver be notified of the theft, but the police can also be 

notified. It also has a function to notify the driver and police of the current position at 

regular intervals. This mode is maintained until the driver or the police secure the vehicle 

and shift to the external input mode 28 by inputting from the mobile communication 

terminal by the infrared interface. 

[0036] 
393 When the driver returns to the car and instructs to cancel the monitoring mode, the system 

shifts to the pre-start check mode 29. In this mode, the state of the car recorded in the 

initialization mode 22 is compared with the current state of the car. After confirming that 

there is no abnormality, the system shifts to the system hibernation state 20. 

[0037] 
400 FIG. 3 shows a processing flow in the monitoring mode 23. 

401 In this mode, data collection (step 30), data storage, and data analysis are performed, and if 

an abnormality is detected outside the vehicle as a result of determining whether or not an 

abnormality has occurred outside the vehicle (step 31), the mode shifts to the outside vehicle 

abnormality processing mode 26. Then, if an abnormality is detected inside the vehicle as a 

result of determining whether or not an abnormality has occurred in the vehicle (step 32), 

the mode shifts to the in-vehicle abnormality handling mode 25, and as a result of the 

determination in step 33, the infrared interface 7 is input.When the communication is 

detected, the mode shifts to the external input mode 28, and as a result of the determination 

in step 34, when the communication from the driver is detected by the mobile phone 6, the 

mode shifts to the remote monitoring mode 24. After confirming that it has returned to, the 

mode shifts to the pre-start check mode 29. 

412 If none of the above applies, the process returns to the data collection step 30 again. 

[0038] 
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416 FIG. 11 shows a configuration example of the data display screen 1100 of the mobile 

communication terminal 10 of the driver 13 in the remote monitoring mode 24. 

418 On the left side of the screen, the state of the automobile based on the data from the sensor 

group 8 installed in the automobile 12, such as the temperature, humidity, and the state of 

the door lock in the car, is displayed. On the right side of the screen, there are operation 

screens of various device groups 9 mounted on the automobile. In this example, the mobile 

communication terminal 10 of the driver 13 can be input by touching the screen with a pen, 

and the set values of the temperature and humidity in the vehicle can be changed by 

touching the up/ down buttons 1101, and the air conditioner 91 and the door lock can be 

changed. The operation of the opening/ closing device 92 can be operated by the radio 

button 1102. When the capacity of the battery becomes insufficient, the engine can be 

automatically started to charge the battery, but the driver 13 can also touch the charging 

start button 1103 to charge the battery.When viewing the image of the camera 85 installed 

in the automobile 12, the image of the inside of the vehicle can be viewed by touching the in

vehicle camera button 1104. 

[0039] 
434 When shifting from the remote monitoring mode 24 to the in-vehicle error handling mode 25 

or the out-of-vehicle abnormality processing mode 26, the in-vehicle abnormality processing 

mode button 1105 or the out-of-vehicle abnormality processing mode button 1106 displayed 

on the data display screen 1100 is inverted and the driver 13 Is notified of the start of 

abnormal processing. 

439 Further, the driver 13 who has checked the data on the data display screen 1100 can touch 

these buttons to forcibly shift to each abnormality processing mode. 

[0040] 
444 FIG. 12 shows a configuration example of a screen 1200 for viewing an image of a camera 85 

of an automobile 12 using a mobile communication terminal 10 of a driver 13. 

446 The camera 85 can be remotely controlled from a mobile communication terminal, and can be 

operated by touching the move button 1201 or the zoom button 1202 displayed on the 

screen. To return to the data display screen 1100, touch the data display button 1203. 

[0041] 
452 FIG. 4a shows the processing flow of the in-vehicle abnormality handling mode 25, and FIG. 

4b shows the processing flow of the out-of-vehicle abnormality processing mode 26. 

454 In either mode, it is necessary to first determine what happened by referring not only to the 

data of the sensor that detected the abnormal data but also to the data of other sensors 

(steps 401 and 411), and then process in the other mode. If it is determined, or if it is 

determined that the error has been recovered, the mode shifts to another mode (steps 402, 
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403,421,413,414). In particular, in the outside-vehicle abnormality handling mode 26, 

when the engine start and the movement of the vehicle are detected and it is determined that 

the vehicle has been stolen, the mode shifts to the theft mode 27. If it is not necessary to 

shift to another mode, the measures to be taken are determined (steps 404,415), the driver 

is notified if necessary (steps 405,416), and the measures are taken (steps 406,417). After 

executing the countermeasures, data is collected from the sensor group 8 (steps 407 and 

418), and if the transition is from the remote monitoring mode 24, the current data is 

notified to the driver (steps 408 and 409), and an abnormal situation occurs. Return to step 

401 or step 411 to confirm whether the recovery has occurred. 

[0042] 
410 FIG. Sa shows an example of the types of abnormal situations that can be handled in the in

vehicle abnormality handling mode 25 and the measures to be taken. 

[0043] 
475 For example, in response to changes in temperature and humidity inside the vehicle, the 

system setting mode 21 instructs the execution of temperature control, and by setting the 

temperature and humidity, the temperature and humidity are monitored in the monitoring 

mode 23., The temperature and humidity inside the vehicle are adjusted in the vehicle 

interior abnormality processing mode 25. 

480 If the heater is turned on or the battery capacity is reduced after cooling for a long time, after 

confirming that the gear is in neutral, start the engine with the engine starter 96 to heat and 

charge the battery. 

[0044] 
486 Further, when the vehicle is provided with a means for detecting a fire such as a smoke 

sensor, the analysis/ processing determination unit 4 can easily detect the occurrence of a 

fire together with the data of the thermometer 81. 

489 When the occurrence of a fire is detected, it can be set not only to notify the driver 13 but 

also to automatically notify the fire department. 

[0045] 
494 FIG. 5 b shows an example of the types of abnormal situations that can be handled in the out

of-vehicle abnormality handling mode 26 and the measures to be taken. 

496 For example, when the vehicle body is damaged due to a collision of another vehicle with the 

parked vehicle 12, the impact at the time of collision, the shaking of the vehicle body, etc. are 

detected by the accelerometer and the suspension displacement sensor, and the sound 

outside the vehicle body is emitted. Since the impact sound is detected in the catching 
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microphone, the analysis/ processing determination unit 4 can determine that the vehicle 

body may have been damaged, and can notify the driver 13 to that effect. 

[0046] 
505 In this example, the system configuration is such that the abnormal situations that occur 

inside and outside the vehicle are dealt with separately in the in-vehicle abnormality 

handling mode 25 and the out-of-vehicle abnormality processing mode 26, respectively. The 

system may be configured to have an operation mode for collectively handling abnormal 

situations that occur inside and outside the system. 

[004 7] 
513 FIG. 6 shows the operation of the system when the driver leaves the car with a child 61 or a 

pet animal 62 in the car as an example of using the remote control system of the car of the 

present invention. 

516 While the driver is away from the vehicle, the system is operating in the monitoring mode 23, 

and when an abnormality in the vehicle as shown in FIG. Sa is detected, the system shifts to 

the in-vehicle abnormality handling mode 25 to handle the abnormality. To do. 

519 For example, when the temperature inside the vehicle rises, it is necessary to operate the air 

conditioner 91 to cool the inside of the vehicle, but in many cases, the operation cannot be 

performed by the child 61 or the pet animal 62. 

522 In such a case, the information processing device 2 can automatically control the air 

conditioner 91 to perform cooling. 

[0048] 
527 When the driver wants to check the inside of the vehicle, he/ she can monitor the inside of 

the vehicle by communicating with the mobile communication terminal 10 and the mobile 

phone 11 of the driver and switching the system to the remote monitoring mode 24. 

530 Further, in the remote monitoring mode 24, the state of the inside of the vehicle can be 

confirmed by images and sounds by the camera 85 and the microphone 86 in the vehicle. 

Further, by connecting the camera 63 and the microphone to the mobile communication 

terminal 10 of the driver, transmitting the camera 63 and the microphone to the car, and 

reproducing the sound from the display device 94 and the speaker 95, bidirectional 

communication by image and voice can be performed in the car. It is possible to give a sense 

of security to the remaining child 61. 

[0049] 
s40 FIG. 7 shows another example of the use of the remote control system for a vehicle of the 

present invention, in which the driver is tampered with by the vehicle or the luggage 72 in 
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the vehicle is about to be stolen while the driver is away from the vehicle. Shows the 

operation. 

544 Normally, the system operates in the monitoring mode 23 as in the case of FIG.When a 

suspicious person 71 tries to mischief the car and kicks or scratches the car body, an 

abnormal sound is input to the microphone 73 that collects the sound outside the car body, 

and the information processing device 2 has, for example, the frequency of the sound. By 

analyzing the components, it is detected that the vehicle body has been tampered with, and 

the system shifts to the outside abnormality processing mode 26. Similarly, when someone 

shakes the vehicle body or gets on the vehicle body, the suspension displacement sensor 87 

detects an abnormality. In addition, when the door or trunk is pried open, each open / close 

sensor detects it.When the system shifts to the out-of-vehicle abnormality processing mode 

26, the horn 93 is sounded to warn the suspicious person 71 as the first countermeasure 

against the above-mentioned abnormal situation, and the mobile phone 6 is used to notify 

the driver of the occurrence of the abnormal situation. The driver who receives the 

notification can see the state inside and outside the car from the image of the camera 85 in 

the car, and can confirm whether the luggage 72 in the car has been stolen. 

[0050] 
561 FIG. 8 shows an example of the processing flow of the theft mode 27 in the remote control 

system of the automobile of the present invention. 

[0051] 
566 When an abnormality such as the door being pried open is detected in the monitoring mode 

23, the vehicle shifts to the outside abnormality processing mode 26 and the horn 93 is 

sounded.When the start and the movement of the car are detected, the mode shifts to the 

theft mode 2 7. 

570 In the theft mode 27, first of all, the driver is notified that the driver has been stolen. 

571 The notification is made using the mobile phone 6 (step 801). 

[0052] 
575 Next, if it is set to report to the police from the automobile side, the mobile phone 6 is used to 

report to the police (step 802). 

577 After that, reporting the current position to the driver and police at regular time intervals is 

repeated until the driver or police officer cancels it by external input. When the input is 

made to the infrared interface 7 from the mobile terminal of the police officer (step 804), the 

driver can be notified that the car has been secured by the police (step 805). By performing 

such processing, the theft of the car can be known quickly, and the current position can be 

automatically transmitted, so that the stolen car can be detected at an early stage. 
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[0053] 
ss6 FIG. 9 shows, as one of the application examples of the remote control system for an 

automobile of the present invention, an embodiment in which the system and the driver/ 

police cooperate with each other when the automobile is stolen. 

589 If the parked vehicle 900 is stolen, the vehicle's remote control system reports the theft to the 

driver and police, respectively, as shown in the processing flow of FIG. 8 (steps 901 and 

902). 

[0054] 
595 Normally, the police are reported by voice as in the general case, but in this example, another 

method is to provide the police with a dedicated data communication line for receiving the 

theft report from the car, so that the stolen car can report to the police. After receiving the 

report, we will continue to receive information necessary for arranging investigations such as 

vehicle type, number, body color, contact information for the driver, etc., and automatically 

issue administrative procedures such as issuing damage reports and police cars on patrol. -It 

is also possible to make arrangements with police officers (step 903). 

[0055] 
6os If a stolen car is found (step 904), the police officer's mobile terminal 907 can switch the car's 

remote control system to external input mode 28 and inquire whether the car has been 

arranged. (Step 905 ). 

608 At this point, the remote control system of the car can notify the driver with the mobile phone 

6 that the vehicle has been found by the police, and after the police confirm that the vehicle 

has been arranged, the driver can be notified (). Step 906). 

611 Such a system can efficiently search for stolen vehicles and carry out related procedures. 

[0056] 
615 Another example of how to use the external input mode 28 by a police officer's mobile 

terminal is to use it when cracking down on parking violations. 

511 When a vehicle equipped with the remote control system of the vehicle of the present 

invention is parked in a no-parking area, the police officer performing the crackdown uses a 

mobile terminal to extract the driver's contact information from the system that has entered 

the external input mode 28. Can directly advise the driver to move the car. As a result, the 

number of vehicles that park illegally for a long time is reduced, which not only contributes 

to the elimination of road congestion, but also makes it clear when the parked vehicle can 

move because it can directly contact the driver, and work such as tow truck movement. Can 

also be reduced. 
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[0057] 
628 FIG. 10 shows a case where the remote control system for an automobile of the present 

invention is linked with a monitoring system such as a parking lot as another embodiment. 

530 Here, as an example of a vehicle that requires particularly strict monitoring, an automobile 

1000 used for moving an important person (VIP) is taken as an example. Such a vehicle is 

constantly under strict surveillance while driving due to the movement of the VIP, but it is 

necessary to monitor the vehicle even if it is parked and the VIP is not on board. 

[0058] 
637 The remote control system for an automobile according to the present embodiment has the 

same configuration as that shown in FIG. 1, but in addition, the mobile phone 6 and the 

infrared interface 7 are used as communication means of the information processing device 

2 of the automobile 1000. In addition, it has a wired communication means, and has a 

connector 1001 on the vehicle body for performing wired communication with the outside. 

642 Wired communication is serial communication like other communication means, but parallel 

communication may be used because it is wired. 

[0059] 
647 Further, in this example, the connector 1001 is used not only for wired serial data 

communication but also for supplying power for operating a remote control system of an 

automobile. 

6so After the automobile 1000 is parked in the parking lot, the signal/ power line 1003 of the 

parking lot is connected to the connector 1001. The signal/ power line 1003 of the parking 

lot is connected to the management information processing device 1011 in the management 

building 1010 of the parking lot, and the remote control system of the automobile shifts to 

the remote monitoring mode by the input from here, and the signal/ power line 1003 of the 

parking lot shifts to the remote monitoring mode in the parking lot. It can be monitored by 

the management information processing device 1011 together with other automobiles. Since 

the power can be supplied from the outside, the limitation due to the battery capacity of the 

automobile 1000 is removed, so that long-term monitoring can be performed and the device 

with relatively high power consumption installed in the vehicle can be continuously used. It 

will be possible. For example, the camera 85 and the obstacle sensor 1002 using ultrasonic 

waves and radio waves provided around the vehicle body to detect obstacles while driving or 

entering the garage are used to monitor the surroundings of the automobile 1000 for a long 

time. be able to. With the same configuration, it is possible to collectively monitor waiting 

vehicles not only in the parking lot but also in the garages of transportation companies and 

taxi companies. 
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[0060] 
669 [Effect of the Invention] As described above, the remote control system of the automobile of 

the present invention makes it possible to grasp the situation inside and outside the 

automobile even while the driver is away from the automobile, and whether an accident or 

the like has occurred. Can be confirmed. 

[0061] 
676 In addition, by automatically controlling the equipment in the car or remotely controlling it by 

the driver, the inside of the car can be kept comfortable for children, animals, etc. left in the 

car, and the inside of the car can be transmitted to the driver as an image. It is possible to 

prevent the occurrence of accidents due to oxygen deficiency and dehydration. 

[0062] 
683 In addition, if the car is tampered with or collided, it can be detected by various sensors 

installed on the car body and honking the horn to drive away the mischievous person and 

prevent the car body from being damaged. It is possible to notify the driver as soon as the 

vehicle body is damaged ... 

[0063] 
690 In the unlikely event that a car is stolen, the driver and police can be automatically notified 

and the current location can be notified regularly, so the car can be easily found. 

[0064] 
695 A brief description of the drawing 

[0065] 
699 FIG. 1 is a system configuration diagram showing an embodiment of a remote control system 

for an automobile according to the present invention. 

[0066] 
104 FIG. 2 is a state transition diagram of the system shown in FIG. 

[0067] 
10s FIG. 3 is a flow chart showing processing in the monitoring mode of the system shown in FIG. 
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[0068] 
112 FIG. 4 is a diagram showing a processing flow in an in-vehicle abnormality processing mode 

and an out-of-vehicle abnormality processing mode of the remote control system of the 

automobile of the present invention of the system shown in FIG. 1. 

[0069] 
718 FIG. 5 is a chart showing the types of abnormalities in the in-vehicle abnormality handling 

mode and the out-of-vehicle abnormality processing mode of the system shown in FIG. 1 and 

an example of countermeasures to be taken. 

[0070] 
124 FIG. 6 is an explanatory diagram showing a case of confirming the state of children and 

animals in the vehicle of the system shown in FIG. 1. 

[0071] 
129 FIG. 7 is an explanatory diagram showing a case where the system shown in FIG. 1 monitors 

mischief and theft of luggage with respect to an automobile. 

[0072] 
734 FIG. 8 is a flow chart showing processing in the theft mode of the system shown in FIG. 

[0073] 
738 FIG. 9 is a system configuration diagram showing an embodiment in which a remote control 

system for an automobile of the present invention and a police system are linked. 

[007 4] 
743 FIG. 10 is a system configuration diagram showing an embodiment in which a remote control 

system for an automobile of the present invention and a parking lot monitoring system are 

linked. 

[0075] 
749 FIG. 11 is a configuration diagram of a data display screen of a mobile communication 

terminal of a driver. 
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[0076] 
754 FIG. 12 is a configuration diagram of an in-vehicle video display screen of the driver's mobile 

communication terminal. 

[0077] 
1s9 Description of the sign 

[0078] 
763 l ... Automotive remote control system, 2 ... Automotive information processing device, 6 ... 

Mobile phone, 7 ... Infrared I/ F, 10 ... Driver's mobile communication terminal, 11 ... Driver's 

mobile phone, 12 ... Automotive, 13 ... Driver, 81 ... thermometer, 84 ... GPS receiver, 85 ... 

camera, 91 ... air conditioner, 93 ... information processing. 

17-01-2022 19 

TESLA_CH0009381 

IPR2025-00152 
Tesla EX1002 Page 169



Notice 
This translation is machine-generated. It cannot be guaranteed that lt is inteU1gible_, accurate,. 
complete, reliable or flt for spedflc purposes, Critical decisions, such as commerdaHy relevant or 
financial decisions1 should not be based on machine-translation output. 

DESCRIPTION JPH10170293A 

[0001] 
13 INDUSTRIAL APPLICABILITY The present invention relates to a route search device for an 

electric vehicle, and in particular, provides a search method in consideration of the cruising 
power of the electric vehicle, 

[00021 
-1:1 PROBLEM TO BE SOLVED: To use a path search devlce for an automobile using an internal 

combustion engine as a traveling drive source to search a guided route from a starting point to 
a destination, which has already been put into practical use. 

[0003] 
2s PROBLEM TO BE SOLVED: To solve a problem. By the way) in general_, an electric vehicle has a 

shorter cruising range than a vehicle having an internal combustion engine. If it is shorter 
than the distance, you will not be able to reach your destination, 

[0004] 
11 However, since the conventional route search device is not premised on being mounted on an 

electric vehide, the cruising distance and charging time peculiar to the electric vehide are not 
taken into consideration, 

[0005] 
11 An object of the present invention is to provide a route search device for an electric vehicle 
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that searches for an optimum guidance route to a destination in consideration of the cruising 

power of the electric vehicle. 

[0006] 
43 Means for Solving the Problems (1) The invention according to claim 1 is a road map data 

storage means for storing road map data including information about a charging station and a 

road map data including information about a charging station. Based on this, it is provided 

with a route search means for searching a guidance route to a destination in consideration of 

supplementary charging of an in-vehicle battery. 

48 (2) The path search device for the electric vehicle according to claim 2 includes a remaining 

capacity detecting means for detecting the remaining capacity of the in-vehicle battery and a 

cruising distance calculating means for calculating the cruising distance based on the 

remaining capacity detection value. By the search means, route search is started for all routes 

including routes that do not go through the charging station, and if a route whose distance to 

the destination is smaller than the calculated cruising distance is searched, the required time is 

found among them. Alternatively, the route with the minimum required cost is selected as the 

guidance route. 

56 (3) The path search device for the electric vehicle according to claim 3 passes through a 

charging station from the departure point to the destination when the search distance of all 

the routes under search exceeds the calculated cruising distance by the route search means. 

The route search is performed for the route. 

60 (4) In the route search device for the electric vehicle according to claim 4, the distance from 

the departure point to the first charging station from the route of the search result is equal to 

or less than the cruising distance calculated value, and the first charge is performed by the 

route search means. Routes in which the distance between each charging station section from 

the station to the destination is less than or equal to the fully charged cruising distance are 

extracted as routes that can be traveled. 

66 (5) The route search device for the electric vehicle according to claim 5 is based on the 

required power amount estimating means for estimating the required power amount in each 

charging station section on the travelable route and the required power amount estimated 

value in each charging station section. Then, from the charging stations on the travelable 

route, select the charging station that actually charges so that the number of supplementary 

charges from the departure point to the destination is the minimum and the charge amount 

for each supplementary charge is equal. It is provided with a charging point determining 

means for determining the charging point. 

74 (6) The route search device for the electric vehicle according to claim 6 uses the required 

electric energy estimation means to estimate the required electric energy in consideration of 

the road gradient and the traffic congestion of the road. (7) The route search device for the 

electric vehicle according to claim 7 is a required power amount calculating means for 

calculating the required power amount between charging points based on the required power 

amount estimated value of each charging station section, and charging at each charging point. 
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The amount is provided with a charge amount setting means for setting a required power 

amount calculation value up to the next charging point. (8) The route search device for the 

electric vehicle according to claim 8 is such that the route search means selects the route 

having the minimum required time or cost from the routes that can be traveled as the 

guidance route. (9) In the route search device for the electric vehicle according to claim 9, the 

required time includes the charging time of the vehicle-mounted battery, and the required cost 

includes the charging cost of the vehicle-mounted battery. 

[0007] 
90 (1) According to the invention of claim 1, based on the road map data including the 

information about the charging station, the guidance route to the destination in consideration 

of the supplementary charging of the in-vehicle battery is searched. Therefore, even if the 

destination is far away, it is possible to search for a guidance route that takes into account the 

cruising power of the electric vehicle, and there is no need to investigate whether the 

occupants can reach the destination while performing supplementary charging themselves, 

and the destination is far away. You can give a sense of security when heading to. 

97 (2) According to the invention of claim 2, the cruising distance is calculated based on the 

remaining capacity detection value of the in-vehicle battery, and the route search is started for 

all routes including the route that does not pass through the charging station.When a route 

whose distance to the ground is smaller than the calculated cruising distance is searched, the 

route with the minimum required time or cost is selected as the guided route, so the route that 

does not go through the charging station is included. From all the routes, it is possible to 

search for the optimum guidance route that can reach the destination without supplementary 

charging. (3) According to the invention of claim 3, when the search distance of all the routes 

under search exceeds the calculated cruising distance of the remaining battery capacity, the 

route from the departure point to the destination via the charging station is targeted. Since the 

route search is performed, the optimum route can be searched from all routes including the 

route that does not go through the charging station until the search distance exceeds the 

remaining capacity cruising distance, and the search distance is the remaining capacity.When 

the cruising distance is exceeded, the search for a route that does not go through an 

unnecessary charging station is omitted, and the route search time is shortened. (4) According 

to the invention of claim 4, the distance from the departure point to the first charging station 

is equal to or less than the calculated cruising distance of the remaining battery capacity from 

the path of the search result, and the distance from the first charging station to the destination 

Since the route where the distance of each charging station section up to is less than or equal 

to the fully charged cruising distance is extracted as a travelable route, it is possible to 

accurately search for a route that can reach the destination with the cruising power of the 

electric vehicle. can. (5) According to the invention of claim 5, the required power amount in 

each charging station section on the travelable route is estimated, and the charging on the 

travelable route is based on the estimated required power amount in each charging station 

section. From the stations, select the charging station that actually charges and determine the 
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charging point so that the number of supplementary charges from the departure point to the 

destination is the minimum and the charge amount for each supplementary charge is equal. 

Therefore, the supplementary charge can be started when the battery is almost empty, and the 

charging time for each supplementary charge can be shortened. (6) According to the invention 

of claim 6, since the required electric energy is estimated in consideration of the road gradient 

and the traffic congestion of the road, it is possible to estimate the required electric power 

accurately according to the road condition. (7) According to the invention of claim 7, the 

required power amount between charging points is calculated based on the estimated required 

power amount of each charging station section, and the charging amount at each charging 

point is added to the charging amount up to the next charging point. Since the calculated 

value of the required power amount during the period is set, the supplementary charge can be 

started from an almost empty state at the next charging point, and the charging time for each 

supplementary charge can be minimized. 

13s (8) According to the invention of claim 8, since the route having the minimum required time 

or cost is selected as the guided route from the routes that can be traveled, the optimum 

guided route considering supplementary charging is selected. can do. (9) According to the 

invention of claim 9, since the required time includes the in-vehicle battery charging time 

and the required cost includes the in-vehicle battery charging cost, it is optimal considering 

the battery charging time and the charging cost. The guidance route can be selected. 

[0008] 
144 BEST MODE FOR CARRYING OUT THE INVENTION FIG.1 is a block diagram showing a 

configuration of one embodiment. 

146 The controller 1 is composed of a microcomputer and its peripheral parts, executes a control 

program described later to search for an optimum guidance route to a destination, displays 

the current location and the guidance route on a road map, and guides an occupant. A 

direction sensor 2, a distance sensor 3, a GPS receiver 4, a storage device 5, an input device 

6, and a fuel gauge 7 are connected to the controller 1. The azimuth sensor 2 detects the 

traveling direction of the vehicle, and the distance sensor 3 detects the mileage of the 

vehicle. The GPS receiver 4 receives a GPS signal from a satellite and detects the current 

location, traveling direction, traveling speed, and the like of the vehicle. Further, the storage 

device 5 is a device such as a CD-ROM that stores road map data. This road map data 

contains information about the charging station, such as the location of the charging station. 

Further, the input device 6 is a device for setting a destination and the like, and the fuel 

gauge 7 detects the remaining capacity of the in-vehicle battery (not shown). Since various 

methods have already been proposed for detecting the remaining capacity of the battery, the 

description thereof will be omitted here. The controller 1 is also connected to a display 8 for 

displaying a road map and text information, a speaker 9 for performing voice guidance, and 

the like. 
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[0009] 
16s In this embodiment, in the route from the charging station to the charging station, not only 

the distance but also the uphill, downhill, and traffic jams on the route are taken into 

consideration to estimate the required power amount and calculate the running time and 

charging time. Then, search for the guidance route with the minimum required time and cost 

to reach the destination. 

110 The time required to reach the destination includes the charging time at the charging station 

in addition to the actual travel time of the route, and the required cost to the destination 

includes the charging fee and the toll road fee. Further, in this specification, among the 

charging stations on the route, the position of the charging station that actually performs 

supplementary charging is referred to as a charging point. 

[0010] 
11s In general, the closer the battery is to a fully charged state, the smaller the amount of charge 

per hour (the amount of rechargeable power), and the closer to the empty state, the larger 

the amount of charge per hour. 

1s1 Therefore, in order to minimize the charging time, it is better to drive and charge the battery 

until it is as close to empty as possible, rather than frequently stopping by the charging 

station to charge the battery. Therefore, in this embodiment, the interval between 

supplementary charges is made as long as possible to reduce the number of supplementary 

charges to the destination, and the amount of supplementary charges at each charging point 

is equalized from the charging stations on the route. Select a charging station to stop by and 

decide on a charging point. 

[0011] 
191 FIG. 2 is a flowchart showing a route search process. 

192 The operation of one embodiment will be described with reference to this flowchart. The 

controller 1 executes this process when the destination is set by the input device 6 and the 

route search instruction operation is performed. First, the destination set by the input device 

6 is read in step 1, and in the following step 2, the remaining capacity of the battery is 

confirmed by the fuel gauge 7, and the cruising distance that can be traveled by the 

remaining capacity is calculated. 

[0012] 
201 In step 3, a route search from the departure point to the destination is performed by targeting 

all routes including the route that does not pass through the charging station. 

203 In general, an electric vehicle is inferior in cruising power to an internal combustion engine 

vehicle, so if the mileage to the destination is long, it is necessary to travel on a route with a 

charging station. However, if the distance to the destination is short and the current 
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remaining capacity is reachable, there is no problem in traveling on a route without a 

charging station. Therefore, in order to investigate whether or not the destination can be 

reached with the current remaining capacity, the route search to the destination is started by 

targeting all the routes including the route that does not pass through the charging station. 

As a route search method to the destination, for example, the Dijkstra method can be used, 

and since these are already well known, the description thereof will be omitted. 

[0013] 
21s In step 4, during the route search for all routes including the route that does not go through 

the charging station, the search distance in all the routes in the middle of the search, that is, 

from the starting point to the search node (intersection, road bend, etc.). Check if the 

distance exceeds the cruising range of the remaining capacity. 

219 If the search distance of all the routes in the middle of the search exceeds the cruising 

distance of the remaining capacity, it is useless to search the route for all the routes any 

more, so proceed to step 5 and go through the charging station. Performs a route search 

targeting only the route to be searched. In the following step 6, it is confirmed whether or 

not a route that can reach the destination has been searched while performing 

supplementary charging, and if the guidance route is searched, the process proceeds to step 

7, and the current location of the vehicle and the searched guidance route are displayed on 

the road map. The charging point, charging time, time required to reach the destination, etc. 

are displayed. However, if the distance between the charging station and the charging station 

on the route exceeds the cruising distance of full charge and the guidance route that can 

travel to the destination cannot be searched, the process proceeds to step 10 and the display 

8 is used for the purpose. A warning message indicating that the area cannot be reached is 

displayed. 

[0014] 
23s In this way, when the search distance of all the routes under search exceeds the calculated 

cruising distance of the remaining battery capacity, the route search is performed for the 

route via the charging station from the departure point to the destination. Therefore, it is 

possible to search for the optimum route from all routes including routes that do not go 

through the charging station until the search distance exceeds the cruising distance of the 

remaining capacity, and it is unnecessary if the search distance exceeds the cruising distance 

of the remaining capacity. The search for a route that does not go through a simple charging 

station is omitted, and the route search time is shortened. 

[0015] 
246 On the other hand, if the search distance is less than or equal to the cruising distance, the 

process proceeds to step 8 to confirm whether or not a route that can reach the destination 
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without supplementary charging has been searched. 

249 If a route that can reach the destination without supplementary charging is searched for, 

proceed to step 9, select the route with the minimum required time or cost from the search 

routes as the guidance route to the destination, and use the road map. The guidance route is 

displayed above, and the time required to reach the destination is displayed. 

2s3 Here, the time required to reach the destination without supplementary charging is only the 

required traveling time of the route, for example, the traveling time when traveling on the 

route at the legal speed, or VICS (Vehicle Information and Communication System) at the 

legal speed.), The travel time is calculated in consideration of traffic congestion information 

and traffic regulation information. If the route to the destination has not been searched in 

step 8, the process returns to step 4 and the route search for all routes including the route 

that does not pass through the charging station is continued. 

[0016] 
263 In this way, the cruising distance is calculated based on the remaining capacity detection 

value of the in-vehicle battery, the route search is started for all routes including the route 

that does not pass through the charging station, and the distance to the destination is 

calculated as the cruising distance.When a route smaller than the value is searched, the 

route with the minimum required time or cost is selected as the guided route, so that all 

routes including the route that does not go through the charging station are supplemented. It 

is possible to search for the optimum guidance route that can reach the destination without 

charging. 

[0017] 
214 FIG. 3 is a flowchart showing a route search process via the charging station executed in step 

5 of FIG. 

216 In step 21, the route via the charging station is searched. 

211 The road map data stored in the storage device 5 includes information about the charging 

station, and searches for a route via the charging station based on the position information of 

the charging station. At this point, the route search for all routes including the route that 

does not go through the charging station is performed halfway, so only the route with the 

charging station on the route is extracted from the routes in the middle of the search., You 

can continue to search for those routes. 

[0018] 
286 FIG. 4 shows an example of a route from a starting point to a destination via a charging 

station. 

28s The circles in the figure indicate the location of the charging station. In this embodiment, each 

route to the destination via the charging station is represented by the number i (= 1, 2, ... ) In 
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order, and each charging station on each route is represented by the number j (= 1, 2, ... ) In 

order., ... ). Then, the charging station of the number j on the path i is represented as Sij. In 

the example of FIG. 4, the charging stations S11, S12, and S13 are on the path 1, and the 

charging stations S21 and S22 are on the path 2. Further, there are charging stations S31, 

S32, and S33 on the path 3. It should be noted that some charging stations overlap in a 

plurality of routes. Further, in the example shown in FIG. 4, the charging stations S13 and 

S22 are at the intersection of the road, and the other charging stations are not at the 

intersection. 

[0019] 
301 In step 22, the route number i is set to 1, and in the following step 23, the charging station 

number j is set to 1 to confirm whether or not each route of the search result via the 

charging station can be traveled. 

304 First, in step 24, the required electric energy from the departure point to the nearest charging 

station Sil on the route i is estimated. The method for estimating the required electric energy 

will be described later. In step 25, it is confirmed whether or not the battery can travel to the 

nearest charging station Sil with the current remaining capacity of the battery. If the 

distance to the nearest charging station Sil exceeds the cruising range of the current 

remaining capacity, it is not possible to travel on this route i, so it is useless to continue 

searching for route i, and step. Proceed to 29. In step 29, it is confirmed whether or not the 

investigation of all routes has been completed, and if there is an uninvestigated route, the 

process proceeds to step 30, the route number i is incremented, and the process returns to 

step 22 to investigate the next route (i + 1). 

[0020] 
311 In addition, for example, when the departure place is a home or a charging station where a 

charging device is installed and it is assumed that the departure is always in a fully charged 

state, the processes of steps 23 to 25 are unnecessary. 

320 Therefore, after the process of step 22, for example, the open terminal voltage of the battery 

is detected to determine whether or not the battery is in a fully charged state, and if it is in a 

fully charged state, the processes of steps 23 to 25 are omitted and the process proceeds to 

step 26. If the battery is not fully charged, the processes of steps 23 to 25 may be 

performed. 

[0021] 
32s In step 26, can all other charging station sections on the route i, except the section from the 

departure point to the first charging station Sil, be fully charged, that is, the distance of all 

charging station sections is the fully charged cruising range. Check if it is as follows. 

331 If any of the charging station sections on the route i cannot travel on a full charge, the route i 
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is regarded as untravelable and the process proceeds to step 29. On the other hand, when all 

the other charging station sections on the route i other than the first charging station section 

can travel on a full charge, the route i is a travelable route and the process proceeds to step 

27. 

[0022] 
339 In this way, the distance from the departure point to the first charging station in the search 

result route is less than or equal to the calculated cruising distance of the remaining battery 

capacity, and the distance between each charging station section from the first charging 

station to the destination. Since the route that is less than the cruising distance of a full 

charge is extracted as a travelable route, it is possible to accurately search for a route that 

can reach the destination with the cruising power of the electric vehicle. 

[0023] 
34s In step 27, the required electric energy of each charging station section on the path i is 

estimated. 

350 For example, in the route 1 shown in FIG. 4, the required electric energy of each section from 

the departure point to S11, 511 to 512, S12 to 513, and S13 to the destination is estimated. 

352 In addition, routes 2 and 3 are estimated in the same manner. The method for estimating the 

required electric energy will be described later. 

[0024] 
357 In step 28, the station to be actually charged is selected from the charging stations Sil, Si2, ... 

On the path i, and the charging point is determined. 

359 Here, the charge amount at a certain charging point is the required electric energy to the next 

charging point, and the required electric energy between the charging points is the sum of 

the required electric energy of the charging station section included in the section. As 

mentioned above, when selecting a charging station, make the supplementary charging 

interval as long as possible to reduce the number of supplementary charging from the 

charging stations from the departure point to the destination so that the supplementary 

charging amount at each charging point is even. Select to. 

[0025] 
369 In this way, the required power amount in each charging station section on the travelable 

route is estimated, and based on the estimated required power amount in each charging 

station section, the charging stations on the travelable route are selected from the starting 

point. Since the charging station to actually charge is selected and the charging point is 

determined so that the number of supplementary charges to the destination is the minimum 
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and the amount of charge for each supplementary charge is equal, the battery is almost 

empty. Supplementary charging can be started from, and the charging time for each 

supplementary charging can be shortened. 

[0026] 
330 When the investigation of all routes i is completed, the process proceeds to step 31, the 

charging time and the charging charge for each route that can reach the destination are 

estimated, and the required time for each route is calculated in the following step 32. 

383 The estimation of the charging time will be described later. 

384 The charging time and charge charge estimation for each route and the calculation of the 

required time may be performed during the search for each route, but it is clear whether the 

search process for each route is completed and the destination can be reached. It is more 

rational to do it after that, and it is possible to eliminate unnecessary processing for routes 

that cannot reach the destination. In step 33, the route with the minimum required time or 

the route with the minimum required cost is selected as the optimum guidance route from 

the search routes that can reach the destination. 

[0027] 
394 Here, a method of estimating the required electric energy in a certain section will be 

described. 

396 As shown in FIG. 5, in the section from one charging station Sij on a certain route to the next 

charging station Si U + 1), the distance from the charging station Sij at the point X is defined 

as x. Further, the estimated vehicle speed at the point X is v [km/ h]. The vehicle speed v 

may be estimated in consideration of traffic information such as VICS in addition to the legal 

speed, or 10-15 mode or HWY mode according to the type of road, such as city driving, 

suburban general road driving, or highway driving. It may be estimated by applying a driving 

mode such as. 

[0028] 
406 The power consumption rate N [W h / km] when traveling at the point X is expressed by the 

following equation. 

408 [Equation 1] N (during power running)= K / (eg ·em)+ W / v, N (during regeneration)= K • 

egg ·em+ W / v Kin the formula 1 is expressed by the following equation. In Equation 1 and 

Equation 2, 0 is the road gradient [0/q at point X. Wt is the vehicle weight [kg], Wi is the 

rotational inertia equivalent weight [kg], µ is the rolling resistance coefficient, Cd is the air 

resistance coefficient, A is the front projected area [m2], and eg is the gear efficiency [%/ 

100]., Em are motor efficiencies[%/ 100], which are vehicle-specific values. The egg and em 

are determined by the vehicle speed and torque. Further, g is the gravitational acceleration 

[m / sec2], and p is the air density [kg/ m3]. W is an auxiliary load [W] for an air 
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conditioner, a radio, or the like. 

[0029] 
420 The required electric energy E [W h] from the charging station Sij to the next charging station 

Si U + 1) is the power consumption rate N [W h / km] expressed by the formula 1 as the 

distance xo [km] between the charging stations. Because you just have to integrate 

[0030] 
426 As described above, since the required power amount is estimated in consideration of the 

road gradient and the traffic congestion of the road, it is possible to estimate the required 

power accurately according to the road condition. 

[0031] 
432 Next, a method of estimating the charging time will be described. 

433 The required electric energy E [Wh] between charging points is calculated based on the 

estimated required electric energy of each charging station section, and the required electric 

energy calculated value E up to the next charging point is added to the charging amount at 

each charging point. Set [W h]. 

437 That is, the charge amount at each charging point is E [W h]. 

438 As a result, at the next charging point, supplementary charging can be started from an almost 

empty state, and the charging time for each supplementary charging can be minimized. The 

internal resistance r [O] and the open circuit voltage Vo [V] of the battery can be expressed 

by an approximate expression of an experimental formula obtained experimentally as a 

function of the charge amount E. [Equation 4] r = r (E) =re+ kl E + k2 E2 + k3 E3 + ... ,Vo= Vo 

(E) =Ve+ hlE + h2E2 + h3E3 + ... Here, re and Ve are the internal resistance and the open 

circuit voltage at the time of complete discharge. 

[0032] 
448 FIG. 6 is a diagram showing the rechargeable power characteristics of the battery. 

449 Assuming that the upper limit voltage of the battery is Vt, the rechargeable power P can be 

expressed as P (E) = Vt {Vt-Vo (E)} / r (E), Vt= Vo (Et). By charging with chargeable power 

determined by the upper limit voltage Vt of the battery, it is possible to charge in the 

minimum time. Therefore, the time t [h] when charging from E to E'shown in FIG. 6 is 

obtained by the following equation. In this way, the charging time can be estimated based on 

the data of the internal resistance, the open circuit voltage and the upper limit voltage of the 

battery. 
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[0033] 
459 As explained above, based on the road map data that includes information about the charging 

station, the guidance route to the destination is searched for in consideration of 

supplementary charging of the in-vehicle battery, so even if the destination is far away. It is 

possible to search for a guidance route that takes into account the cruising power of the 

electric vehicle, and it is not necessary for the occupants to investigate whether they can 

reach the destination while performing supplementary charging, which gives a sense of 

security when heading to a distant destination ... 

466 In addition, since the time required to reach the destination includes the charging time of the 

in-vehicle battery and the required cost includes the charging cost of the in-vehicle battery, 

the optimum guidance route should be selected in consideration of the charging time of the 

battery and the charging cost. Can be done. 

[0034] 
473 In the configuration of the above embodiment, the storage device 5 is a road map data 

storage means, and the controller 1 is a route search means, a cruising distance calculation 

means, a required electric energy estimation means, a charging point determining means, a 

required electric energy calculation means, and charging. The amount setting means and the 

remaining amount meter 7 constitute the remaining capacity detecting means. 

[0035] 
481 A brief description of the drawing 

[0036] 
485 FIG. 1 is a diagram showing a configuration of one embodiment. 

[0037] 
489 FIG. 2 is a flowchart showing a route search process according to the embodiment. 

[0038] 
493 FIG. 3 is a flowchart showing a route search process via the charging station of the 

embodiment. 

[0039] 
498 FIG. 4 is a diagram showing an example of a route from a starting point to a destination via a 

charging station. 
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[0040] 
503 FIG. 5 is a diagram illustrating a method of estimating a required electric energy in a certain 

charging station section. 

[0041] 
5os FIG. 6 is a diagram showing the rechargeable power characteristics of the battery. 

[0042] 
512 Description of the sign 

[0043] 
516 l Controller 2 Direction sensor 3 Distance sensor 4 GPS receiver 5 Storage device 6 Input 

device 7 Remaining meter 8 Display 9 Speaker 
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Notice 
This translation is machine-generated. It cannot be guaranteed that lt is inteU1gible_, accurate,. 
complete, reliable or flt for spedflc purposes, Critical decisions, such as cornmerdaHy relevant or 
financial decisions1 should not be based on machine-translation output. 

DESCRIPTION JP2006298262A 
10 Vehicle air conditioner 

[0001] 
H The present invention relates to a vehide air conditioner, and more particularly to a vehicle air 

conditioner that pre-air-conditions a vehicle before an occupant gets on the vehicle .. 

[00021 
H Conventionally, as an air-conditioning device for alr-conditloning the interior of a hybrid 

vehicle using an engine and an electdc motor as a drive source, a compressor is driven by 
electric power from a battery in order to air-condition the interior of the vehicle even when 
the engine ls stopped. There is something that air<onditions the room. In such an air 
conditioner, it is necessary to control the battery so as not to be over-discharged. 

[0003] 
;r1 Therefore, in Patent Document 11 when the compressor of the refrigeration cycle is driven by 

the motor, at !east one of the capacities of the blower and the compressor is towered as 
compared with the case where the compressor is driven by the engine, and further,. the cooling 
of the evaporator is further reduced, A device for reducing power consumption by giving 
priority to reducing the capacity of the compressor when the heat load is large is descrlbecL 

[0004] 
35 Further,. Patent Document 2 describes a device that detects a power generation state of an 

electric motor driven by an engine and !irnits the output to an electric compressor to a 
predetermined value or less when the amount of power generatlon ls insufficient 
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[0005] 
41 Further, Patent Document 3 describes a device for limiting the rotation speed of the electric 

compressor while the vehicle is stopped. 

[0006] 
46 Further, Patent Document 4 describes an apparatus for operating an electric compressor by 

holding operation efficiency data relating to a rotation speed with good operation efficiency of 

the electric compressor and determining a time to start the electric compressor based on the 

operation efficiency data. Has been done. ffilffl 2 0 0 1 - 1 8 0 2 6 O ~~¥& ffilffl 
2000-232799~~fflffilffl2002-237356~~fflffilffl 
2 0 0 3 - 2 3 7 3 5 1 ~~¥& 

[0007] 
55 By the way, in recent years, a technique has been proposed in which the interior of a vehicle is 

pre-air-conditioned before the occupant gets on board to improve the comfort when the 

occupant gets on board. For example, when the cooling operation is performed as pre-air 

conditioning before getting on a vehicle that has been stopped for a long time in midsummer, 

the heat load becomes very large because the temperature inside the vehicle is high. 

Therefore, in order to obtain the maximum cool-down performance, pre-cooling may be 

performed by setting the rotation speed of the electric compressor to the maximum rotation 

speed and setting the blower fan voltage to the maximum voltage. 

[0008] 
66 However, when pre-cooling is performed in this way, the power consumption is too large, and 

even if the battery capacity is sufficient, the operating time becomes extremely short. 

68 In addition, even if the temperature at which the air is blown out from the air outlet is lowered, 

if the operating time is short, the heat capacity of the occupant's seat cannot be sufficiently 

taken, and the feeling when riding cannot be improved. There is. 

[0009] 
74 The present invention has been made in consideration of the above facts, and provides an air 

conditioner for a vehicle capable of suppressing power consumption and improving the feeling 

when riding when a large heat load is applied. With the goal. 

[0010] 
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ao In order to achieve the above object, the invention according to claim 1 is at least one of the 

temperature and the air volume of the air blown out from the air outlet provided in the 

passenger compartment of the vehicle by the electric power supplied from the charged power 

storage means. The adjusting means for adjusting the temperature, the vehicle interior 

temperature detecting means for detecting the temperature inside the vehicle, the surface 

temperature detecting means for detecting the surface temperature of the portion where the 

occupant comes into contact during the occupancy, and the vehicle before the occupant gets 

on the vehicle. It is characterized by comprising a control means for operating the adjusting 

means with a capacity set based on the temperature inside the vehicle interior and the surface 

temperature when the execution of pre-air conditioning for air-conditioning the room is 

instructed ... 

[0011] 
94 According to the present invention, the adjusting means operates by the electric power 

supplied from the charged power storage means, and adjusts at least one of the temperature 

and the air volume of the air blown from the air outlet provided in the passenger compartment 

of the vehicle. do. 

[0012] 
101 The control means was detected by the vehicle interior temperature detection means and the 

surface temperature detection means detected by the vehicle interior temperature detection 

means when instructed to perform pre-air conditioning to air-condition the vehicle interior 

before the occupant boarded. Based on the surface temperature of the part that the occupant 

comes into contact with while riding, the capacity of the adjusting means is set, and the 

adjusting means is operated with the set capacity. 

[0013] 
110 For example, as described in claim 2, in the control means, the absolute value of the 

difference between the temperature inside the vehicle interior and the target vehicle interior 

temperature is equal to or higher than the first threshold value, and the surface temperature 

and the target surface temperature are the same. When the absolute value of the difference 

satisfies the condition of the second threshold value or more, the adjusting means is operated 

with the first capacity lower than the maximum capacity of the adjusting means, and when 

the condition is not satisfied, the first capacity is not satisfied. The adjusting means is 

operated with a second capacity higher than the capacity of one. 

[0014] 
121 That is, when the heat load is large, the capacity is reduced and the adjusting means is 
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operated, so that the power consumption can be suppressed. 

123 Therefore, since the operating time of the pre-air conditioning can be lengthened, for 

example, when the cooling operation is performed as the pre-air conditioning, an appropriate 

cool-down performance can be obtained, and the feeling when riding can be improved ... 

[0015] 
129 Specifically, as described in claim 3, the adjusting means includes a compressor and a blower 

fan operated by the electric power supplied from the storage means, and the controlling 

means is satisfied when the above conditions are satisfied. The compressor is operated at a 

first rotation speed lower than the maximum rotation speed, and the blower fan is operated 

at a first air volume smaller than the maximum air volume. If the above conditions are not 

satisfied, the first rotation speed is operated. The compressor can be operated at a higher 

second rotation speed, and the blower fan can be operated at a second air volume larger than 

the first air volume. 

[0016] 
140 Further, as described in claim 4, the second rotation speed may be the maximum rotation 

speed, and the second air volume may be the maximum air volume. 

142 As a result, the interior of the vehicle can be air-conditioned in a shorter time. 

[0017] 
146 Further, as described in claim 5, the portion with which the occupant comes into contact may 

be configured to be a seat on which the occupant sits. 

14s As a result, the feeling when the occupant is seated can be improved. 

[0018] 
152 Further, as described in claim 6, the detection means for detecting the amount of electricity 

stored in the electricity storage means is further provided, and the control means is the pre

conditioning means when the amount of electricity stored in the detection means is equal to 

or less than a predetermined amount. The operation of the air conditioner may be stopped. 

156 As a result, it is possible to prevent the storage amount of the storage means from being 

excessively reduced. 

[0019] 
161 As described above, according to the present invention, there is an effect that power 

consumption can be suppressed and a feeling when riding can be improved when the heat 

load is large. 
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[0020] 
161 Hereinafter, an example of an embodiment of the present invention will be described in detail 

with reference to the drawings. 

[0021] 
112 FIG. 1 shows a schematic configuration of a vehicle air conditioner 10 according to an 

embodiment of the present invention. 

114 As shown in FIG.1, the vehicle air conditioner 10 is provided with a refrigerant circulation 

path including a compressor 12 as a compressor, a condenser 14 as a condenser, an 

expansion valve 16 as a decompressor, and an evaporator 18 as an evaporator. A 

refrigeration cycle is configured. 

[0022] 
181 The compressor 12 is an electric compressor and is driven by an electric motor 70 (see FIG. 

2). 

183 The compressor 12 is operated by rotationally driving the electric motor 70. The compressor 

12 compresses the low pressure gas phase refrigerant into a high temperature and high 

pressure superheated gas phase refrigerant. 

[0023] 
189 As the compressor 12, various types of compressors can be applied, but here, it is assumed 

that a conventionally known variable displacement compressor is applied. 

191 In such a compressor 12, the solenoid valve 20 is controlled by changing the current value of 

the energizing current to the solenoid valve 20 (see FIG. 2) of the compressor 12 or changing 

the duty ratio, and the piston of the compressor 12 is used. By changing the stroke of, the 

suction pressure of the refrigerant can be changed. As a result, the amount of refrigerant 

circulating by the compressor 12, that is, the cooling capacity is adjusted. 

[0024] 
199 The condenser 14 is a heat exchanger between the refrigerant and the outside air arranged 

downstream of the compressor 12, and cools and condenses the superheated air phase 

refrigerant discharged from the compressor 12 into a liquid phase refrigerant. 

202 The liquid phase refrigerant flowing out of the capacitor 14 is depressurized by the expansion 

valve 16 to become a low pressure liquid phase. 
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[0025] 
201 The expansion valve 16 provided on the upstream side of the evaporator 18 rapidly 

decompresses the liquefied refrigerant to atomize it and supply it to the evaporator 18. 

209 This makes it possible to improve the vaporization efficiency of the refrigerant in the 

evaporator 18. 

[0026] 
214 The evaporator 18 is a heat exchanger that evaporates a low-pressure liquid-phase refrigerant 

into a low-pressure gas-phase refrigerant, and the air that passes through the evaporator 18 

(hereinafter, after the evaporator) is vaporized by the compressed and liquefied refrigerant. 

Cool the air). 

21s At this time, the evaporator 18 is designed to condense moisture in the air by cooling the 

passing air, whereby the air after the evaporator is dehumidified. 

[0027] 
223 The evaporator 18 is provided inside the air conditioning duct 22. 

224 Both ends of the air conditioning duct 22 are open, and air intake ports 24 and 26 are formed 

at one of the open ends. Further, at the other opening end, a plurality of air outlets 28 (28A, 

28 B, 28C are shown as an example in the present embodiment) formed toward the vehicle 

interior. 

[0028] 
231 The air intake 24 communicates with the outside of the vehicle, and outside air can be 

introduced into the air conditioning duct 22. 

233 Further, the air intake port 26 communicates with the vehicle interior, and the air (inside air) 

in the vehicle interior can be introduced into the air conditioning duct 22. As an example of 

the air outlet 28, the air outlet 28A is a defroster outlet that blows air toward a windshield 

glass (not shown) of the vehicle, and the air outlet 28B is a side and center register outlet. It 

is a mouth, and the air outlet 28C is a foot outlet. 

[0029] 
241 In the air conditioning duct 22, a blower fan 30 is provided between the evaporator 18 and 

the air intakes 24 and 26. 

243 Further, an air intake switching damper 32 is provided in the vicinity of the air intakes 24 and 

26. The air intake switching damper 32 opens and closes the air intakes 24 and 26 by 

operating an actuator such as a servomotor 34 (see FIG. 2). 
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[0030] 
249 The blower fan 30 is rotated by the drive of the blower motor 36, sucks air into the air 

conditioning duct 22 from the air intake port 24 to the air intake port 26, and further sends 

the air toward the evaporator 18. 

252 At this time, outside air or inside air is introduced into the air conditioning duct 22 according 

to the open/ closed state of the air intakes 24 and 26 by the air intake switching damper 32. 

[0031] 
2s1 That is, when the air intake switching damper 32 closes the air intake 24, the inside air 

circulation mode is set in which the inside air is introduced into the air conditioning duct 22, 

and when the air intake switching damper 32 closes the air intake 26, the inside air 

circulation mode is set., The outside air introduction mode is set in which the outside air is 

introduced into the air conditioning duct 22. 

[0032] 
265 An air mix damper 38 and a heater core 40 are provided on the downstream side of the 

evaporator 18. 

267 The air mix damper 38 is rotated by the drive of the servomotor 42 (see FIG. 2), and adjusts 

the amount of air passing through the heater core 40 after the evaporator 18 and the 

amount of bypassing the heater core 40. 

[0033] 
213 A cooling water circulation path is formed in the heater core 40 with the engine of a vehicle 

(not shown), and the cooling water circulates in the heater core 40 by the operation of a 

circulation pump (not shown). 

216 As a result, the air passing through the heater core 40 is heated by the cooling water heated 

by the engine. 

[0034] 
281 Therefore, the air heated by the heater core 40 and the air cooled by the evaporator 18 by 

bypassing the heater core 40 are mixed, and the mixed air is blown out from the air outlet 28 

as air conditioning air. 

284 At this time, in the vehicle air conditioner 10, the opening degree of the air mix damper 38 is 

controlled to adjust the amount of air passing through the heater core 40 and air bypassing 

the heater core 40, thereby moving from the air outlet 28 to the vehicle interior. Adjust the 

temperature of the air blown toward it. 
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[0035] 
291 An air outlet switching damper 44 is provided in the vicinity of the air outlet 28. 

292 In the vehicle air conditioner 10, the temperature-controlled air can be blown out from a 

desired position into the vehicle interior by opening and closing the air outlets 28A, 288, and 

28C by the air outlet switching dampers 44. 

29s The operation of the air outlet switching damper 44 will be described as assuming that the 

servomotor 46 is driven by the vehicle air conditioner 10 according to the set operation 

mode, but the occupant mechanically operates the air manually. It may be one that can open 

and close the outlet 28. 

[0036] 
302 Next, the configuration of the control system of the vehicle air conditioner 10 according to 

the present embodiment will be described. 

304 FIG. 2 shows a schematic block diagram of the control system of the vehicle air conditioner 

10 according to the present embodiment. 

[0037] 
309 The vehicle air conditioner 10 includes an air conditioner control unit 50 composed of a 

microcomputer including a ROM, a RAM, a CPU, and the like (not shown). 

[0038] 
314 The air conditioning control unit 50 receives suction pressure of a servo motor 34 for driving 

an air intake/ inlet switching damper 32, a servo motor 42 for driving an air mix damper 38, 

a servo motor 46 for driving an air outlet switching damper 44, and a compressor 12. An 

electromagnetic valve 20 for controlling, an electric motor 70 for driving the compressor 12, 

and a blower motor 36 for driving the blower fan 30 are connected to each other. 

[0039] 
322 Further, in the air conditioning control unit 50, along with setting the target vehicle interior 

temperature, the air volume of the blower fan 30, the air intake port, the air outlet, etc. are 

set in the manual mode or the auto mode, the outside air introduction mode or the inside air. 

An operation panel 54 for setting an operation mode (air conditioning condition) such as 

setting of an air outlet 28 for blowing out temperature-controlled air or performing in a 

circulation mode is connected. 

32s The vehicle air conditioner 10 operates based on the air conditioning conditions set by the 

occupant by operating the operation panel 54. 

330 The air conditioning conditions set by the occupants are stored in the memory 66 described 

later. 
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[0040] 
335 Further, the vehicle air conditioner 10 includes a post-evaporator temperature sensor 56 that 

detects the temperature of the air after the evaporator (hereinafter referred to as the 

temperature after the evaporator), an outside air temperature sensor 58 that detects the 

outside air temperature outside the vehicle, and a temperature inside the vehicle. A vehicle 

interior temperature sensor 60, a solar radiation sensor 62, a receiver 64, for example, a 

non-volatile memory 66 such as a flash ROM, a seat surface temperature sensor 68 for 

detecting the surface temperature of a seat on which an occupant (not shown) is seated, and 

a vehicle. SOC (State of Charge) sensors 69 for detecting the remaining capacity (storage 

amount) of the battery 71 are provided, and these are connected to the air conditioning 

control unit 50, respectively. 

[0041] 
348 The post-evaporator temperature sensor 56 is composed of, for example, a thermistor or the 

like, senses the temperature of the air after the evaporator as a resistance change, and 

outputs a post-evaporator temperature signal according to the temperature of the air after 

the evaporator to the air conditioning control unit 50. 

352 The post-evaporator temperature sensor 56 is installed at the rear of the evaporator 18. 

[0042] 
356 The outside air temperature sensor 58 is composed of, for example, a thermistor or the like, 

senses the outside air temperature as a resistance change, and outputs an outside air 

temperature signal corresponding to the outside air temperature to the air conditioning 

control unit 50. 

360 The outside air temperature sensor 58 is installed, for example, in the lower part of the front 

bumper reinforcement of the vehicle. 

[0043] 
365 The vehicle interior temperature sensor 60 is composed of, for example, a thermistor or the 

like, senses the temperature inside the vehicle interior as a resistance change, and outputs a 

vehicle interior temperature signal corresponding to the vehicle interior temperature to the 

air conditioning control unit 50. 

369 The vehicle interior temperature sensor 60 is installed at a predetermined position, for 

example, in the instrument panel of the vehicle. 

[0044] 
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374 The solar radiation sensor 62 is configured by a photodetecting means such as a photodiode, 

and outputs a solar radiation amount signal according to the solar radiation amount to the 

air conditioning control unit 50. 

377 The solar radiation sensor 62 is installed near the defroster outlet at the upper part of the 

instrument panel of the vehicle, for example. 

[0045] 
3s2 The receiving unit 64 receives various signals transmitted from the remote control key 80 of 

the vehicle as shown in FIG. 

[0046] 
387 The seat surface temperature sensor 68 is composed of, for example, a thermistor or the like, 

senses the surface temperature of the seat on which the occupant sits as a resistance change, 

and outputs a seat surface temperature signal according to the seat surface temperature to 

the air conditioning control unit 50. 

391 The seat surface temperature sensor 68 is provided on at least one of the seat back and the 

seat cushion, and is provided at a portion where at least a part of the occupant's body 

reliably contacts when the occupant sits down. 

[004 7] 
397 As shown in FIG. 3A, the remote control key 80 has a configuration in which the grip portion 

84 is attached to the key portion 82 inserted into the key insertion slot of the vehicle. 

399 The grip portion 84 is provided with a lock button 86 for locking the vehicle door, an unlock 

button 88 for unlocking the vehicle door, and a pre-air conditioning button 90 for instructing 

execution of pre-air conditioning described later. Has been done. 

[0048] 
405 FIG. 3 B shows a block diagram of the control system of the remote controller key 80. 

406 As shown in FIG. 38, the remote control key 80 has a lock button 86, an unlock button 88, a 

pre-air conditioning button 90, and a lock button 86, an unlock button 88, and a pre-air 

conditioning button 90 on a control unit 92 composed of a microcomputer including a ROM, 

a RAM, a CPU, etc. (not shown). And the transmission unit 94 are connected to each other. 

[0049] 
413 When the lock button 86 is pressed, the control unit 92 wirelessly transmits a lock signal 

indicating that the lock button 86 is pressed by the transmission unit 94. 

415 When this signal is received on the vehicle side, the vehicle door is locked. 
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416 Similarly, when the unlock button 88 is pressed, the control unit 92 wirelessly transmits an 

unlock signal indicating that the unlock button 88 is pressed by the transmission unit 94. 

418 When this signal is received on the vehicle side, the vehicle door is unlocked. 

[0050] 
422 Further, when the pre-air conditioning button 90 is pressed, the control unit 92 wirelessly 

transmits a pre-air conditioning signal indicating that the pre-air conditioning button 90 is 

pressed by the transmission unit 94. 

425 When this signal is received on the vehicle side, the pre-air conditioning control described 

later is executed. 

[0051] 
430 In the air conditioning control unit 50, when the air conditioning conditions including the 

target vehicle interior temperature are set during normal air conditioning operation, the air 

conditioning conditions and the environmental conditions (outside air temperature, vehicle 

interior temperature, solar radiation amount, etc.) are set. Based on this, the air conditioning 

inside the vehicle is controlled. 

[0052] 
438 For example, when the auto mode is set, the target blowing temperature (the target 

temperature of the air blown from the air outlet) for setting the inside of the vehicle as the 

target vehicle interior temperature based on the target vehicle interior temperature and the 

environmental conditions.), The opening degree of the air mix damper 38, the blower level 

(air volume of the blower fan 30), the air intake port, the air outlet, etc. are set, and the 

suction pressure of the compressor 12 (capacity of the compressor 12) is based on the 

setting results., The blower fan 30, the air intake/ inlet switching damper 32, the air mix 

damper 38, the air outlet switching damper 44, and the like are controlled to control the 

motors and the like to air-condition the interior of the vehicle. 

[0053] 
450 The target blowout temperature TAO can be generally calculated from the target vehicle 

interior temperature TSET, the vehicle interior temperature TR, the outside air temperature 

TAM, and the amount of solar radiation TS by using the following equation. 

[0054] 
456 TAO= kl, TSET-k2, TR-k3, TAM-k4, TS+ C ... (1) (However, kl, k2, k3, k4, and Care preset 

constants) Also, manual mode (auto mode off) is available. If it is set, the target blowout 
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temperature, the opening degree of the air mix damper 38, etc. are set based on the target 

vehicle interior temperature and the environmental conditions, and the air intake port 

selected by this setting and the operation of the operation panel 54, Motors that drive the 

suction pressure of the compressor 12, the blower fan 30, the air intake/ inlet switching 

damper 32, the air mix damper 38, the air outlet switching damper 44, etc., based on the air 

conditioning conditions such as the air outlet and the blower level. By controlling the air 

conditioning inside the vehicle interior. 

[0055] 
468 Further, when the reception unit 64 receives the pre-air conditioning signal transmitted from 

the remote control key 80 in a state where the occupant is not in the vehicle, the air

conditioning control unit 50 executes the pre-air-conditioning control described later. 

471 In this pre-air conditioning control, the interior of the vehicle is air-conditioned before the 

occupant gets on the vehicle, and the comfort when the occupant gets on the vehicle is 

improved. 

[0056] 
477 Next, as the operation of the present embodiment, the pre-air conditioning (pre-cooling) 

control routine performed by the air conditioning control unit 50 will be described with 

reference to the flowchart shown in FIG. 

4so In the pre-air conditioning control routine shown in FIG. 4, the occupant presses the pre-air 

conditioning button 90 of the remote control key 80 within the detection range of the signal 

output from the remote control key 80, and the pre-air conditioning signal transmitted from 

the remote control key 80 is transmitted. It is executed when it is received normally. 

[0057] 
487 First, in step 100, the target vehicle interior temperature stored in the memory 66 is read out, 

and in step 102, the vehicle interior temperature signal output from the vehicle interior 

temperature sensor 60 is taken in, and the seat output from the seat surface temperature 

sensor 68 is taken in. Capture the surface temperature signal. 

[0058] 
494 In step 104, it is determined whether or not the discrepancy between the detected vehicle 

interior temperature and the target vehicle interior temperature is large. 

496 That is, it is determined whether or not the difference between the detected vehicle interior 

temperature and the target vehicle interior temperature (value obtained by subtracting the 

target vehicle interior temperature from the detected vehicle interior temperature) is equal to 

or greater than the first threshold value. 
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500 When the difference is equal to or greater than this value, the first threshold value is set to a 

value at which it can be determined that the heat load is large and the power consumption of 

the compressor or the like is relatively high. 

503 For example, the average target vehicle interior temperature that passengers feel comfortable 

is set to about 25 degrees, and considering that the vehicle interior temperature will be 60 

degrees or more when the vehicle is left in the scorching sun for a long time, the first The 

threshold value is set to a value in the range of 40 degrees to 60 degrees as an example. 

501 In the present embodiment, the target vehicle interior temperature uses a temperature set by 

the occupant, but may be a predetermined fixed value (for example, 25 degrees). 

[0059] 
512 Then, when the difference between the detected vehicle interior temperature and the target 

vehicle interior temperature is equal to or greater than the first threshold value, the process 

proceeds to step 106. 

515 On the other hand, when the difference between the detected vehicle interior temperature 

and the target vehicle interior temperature is less than the first threshold value, the process 

proceeds to step 112, and the rotation speed of the compressor 12 is set to the maximum 

rotation speed (second rotation speed). Set. 

519 That is, the cooling capacity is set to the maximum. 

520 Next, in step 114, the drive voltage for driving the blower fan 30 is set to the maximum 

voltage. 

522 That is, the air volume of the blower fan 30 is set to the maximum air volume (second air 

volume). 

[0060] 
527 In step 106, it is determined whether or not the discrepancy between the detected sheet 

surface temperature and the target sheet surface temperature is large. 

529 That is, it is determined whether or not the difference between the detected sheet surface 

temperature and the target sheet surface temperature (the value obtained by subtracting the 

target sheet surface temperature from the detected sheet surface temperature) is equal to or 

greater than the second threshold value.When the difference is equal to or greater than this 

value, the second threshold value is set to a value at which it can be determined that the heat 

load is large and the power consumption of the compressor or the like is relatively high. For 

example, the average seat surface temperature that the occupant feels comfortable is set to 

about 30 degrees, and the second threshold value is taken into consideration that the 

temperature inside the vehicle becomes 60 degrees or more when the vehicle is left in the 

scorching sun for a long time. Is set to a value in the range of 40 degrees to 60 degrees as an 

example. The target seat surface temperature is set in advance to an average temperature 

(for example, 30 degrees) that the occupant feels comfortable in consideration of the average 

body temperature of the occupant (about 36 degrees), but the occupant can set it. You may. 
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[0061] 
545 Then, when the difference between the detected sheet surface temperature and the target 

sheet surface temperature is equal to or greater than the second threshold value, the process 

proceeds to step 108. 

548 On the other hand, if the difference between the detected sheet surface temperature and the 

target sheet surface temperature is less than the second threshold value, the process 

proceeds to step 112. 

[0062] 
554 In step 108, the rotation speed of the compressor 12 is set to a predetermined rotation speed 

(first rotation speed) lower than the maximum rotation speed. 

556 That is, in the next step 110 in which the cooling capacity is set to be lowered, the drive 

voltage of the blower fan 30 is set to a predetermined voltage lower than the maximum 

voltage. That is, the air volume of the blower fan 30 is set to an air volume smaller than the 

maximum air volume (first air volume). 

[0063] 
563 In step 116, the operation of the pre-air conditioning is started. 

564 That is, the electric motor 70 is driven so that the compressor 12 rotates at the set rotation 

speed, and the blower motor 36 is driven so that the blower fan 30 is driven at the set air 

volume. At this time, the opening degree of the air mix damper 38 is set so that all the air 

after the evaporator is bypassed by the heater core 40, and the servomotor 42 is controlled 

accordingly. 

[0064] 
572 In step 118, the remaining capacity of the battery 71 detected by the SOC sensor 69 is taken 

in, and it is determined whether or not the remaining capacity is equal to or less than a 

predetermined predetermined amount. 

575 The predetermined amount is set to a value at which, for example, if the remaining capacity of 

the battery 71 is equal to or greater than this value, the device operated by the electric 

power of the battery 71 can be operated normally. 

[0065] 
581 Then, when the remaining capacity of the battery 71 is not more than a predetermined 

amount, the process proceeds to step 120 to stop the operation of the pre-air conditioning. 

583 That is, the drive of the compressor 12, the blower fan 30, and the like is stopped. On the 
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other hand, when the remaining capacity of the battery 71 exceeds the predetermined 

amount, the operation of the pre-air conditioning is continued until the remaining capacity of 

the battery 71 becomes the predetermined amount or less. 

[0066] 
590 As described above, in the present embodiment, heat is obtained when the difference between 

the detected vehicle interior temperature and the target vehicle interior temperature is large, 

and when the difference between the detected seat surface temperature and the target seat 

surface temperature is large.When the load is relatively high, the cooling capacity is reduced 

for pre-air conditioning, and when the heat load is relatively small, such as when at least one 

of the deviations is small, the cooling capacity is set to the maximum and pre-air conditioning 

is performed ... 

[0067] 
600 Therefore, when the heat load is high, the decrease in power consumption becomes gradual 

as compared with the case where the compressor rotation speed and the air volume of the 

blower fan are maximized as in the conventional case, and the pre-air conditioning operation 

time, that is, the battery 71 The time until the remaining capacity becomes less than a 

predetermined amount can be lengthened. 

605 Therefore, an appropriate cool-down performance can be obtained, and the heat capacity of 

the seat or the like on which the occupant sits can be effectively reduced. 

607 Further, if the degree of decrease in the air volume of the blower fan 30 is increased, the 

degree of decrease in the rotation speed of the compressor can be reduced, and the 

temperature at which the air blown from the air outlet can be lowered can be lowered ... 

Therefore, it is possible to increase the feeling of cold air when riding. 

[0068] 
614 If the heat load is small, the compressor rotation speed and blower fan air volume are 

maximized for operation, but the pre-air conditioning operation time is shortened (about 2 to 

3 minutes) due to the maximum operation. The interior of the car will not be too cold. 

[0069] 
620 In the above, the case of performing pre-cooling has been described, but the present 

invention can also be applied to the case of performing pre-heating. 

622 In this case, an electric heater 72 is provided, for example, as shown in FIG. 5, instead of the 

heater core 40 that heats the air passing by the cooling water heated by driving the engine. 

624 In this case, the electric heater 72 has a configuration in which the heating capacity (electric 

power: wattage) can be changed, and is driven by the heater drive unit 7 4. 
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[0070] 
629 In such a configuration, preheating can be performed by the same control as the flowchart 

shown in FIG. 4, and the electric heater 72 may be driven instead of the compressor 12. 

631 That is, in step 104, it is determined whether or not the difference between the detected 

vehicle interior temperature and the target vehicle interior temperature (the value obtained 

by subtracting the detected vehicle interior temperature from the target vehicle interior 

temperature) is equal to or greater than the first threshold value ... The first threshold value 

and the target vehicle interior temperature may be set to different values from those in the 

case of pre-cooling. 

[0071] 
640 Then, when the difference between the detected vehicle interior temperature and the target 

vehicle interior temperature is not equal to or more than the first threshold value, the 

heating capacity of the electric heater is set to the maximum in step 108. 

[0072] 
646 In step 106, it is determined whether or not the difference between the detected sheet surface 

temperature and the target sheet surface temperature (value obtained by subtracting the 

detected sheet surface temperature from the target sheet surface temperature) is equal to or 

greater than the second threshold value. 

650 The second threshold value and the target sheet surface temperature may be set to different 

values from those in the case of pre-cooling. 

[0073] 
655 Then, when the difference between the detected sheet surface temperature and the target 

sheet surface temperature is equal to or greater than the second threshold value, the heating 

capacity of the electric heater 72 is set lower than the maximum capacity in step 108. 

[007 4] 
661 Further, when starting the operation of the pre-air conditioning in step 116, the opening 

degree of the air mix damper 38 is set so that all the air after the evaporator passes through 

the electric heater 72, and the servomotor 42 is controlled accordingly. 

[0075] 
667 Not limited to the electric heater, other heaters such as a combustion type heater may be used 
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as long as the heater can have a variable heating capacity. 

[0076] 
672 Further, the vehicle air conditioner 10 according to the present embodiment has a 

configuration using an electric compressor, and is suitable for a hybrid vehicle or an electric 

vehicle in which a driving force is obtained by an engine and a motor, but an electric 

compressor is used. It can also be applied to vehicles that obtain driving force only by the 

engine if it is available. 

[0077] 
680 It is a figure which shows the schematic structure of the air conditioner for a vehicle which 

concerns on this invention. 

682 It is a block diagram which shows the schematic structure of the control system of the air 

conditioner for a vehicle which concerns on this invention. 

684 (A) is an external view of the remote control key, and (B) is a schematic block diagram of the 

remote control key. 

686 It is a flowchart which shows the pre-air-conditioning control routine which is executed in the 

air-conditioning control part. 

688 It is a block diagram which shows the schematic structure of the control system of the air

conditioning apparatus for vehicles which concerns on the modification of this invention. 

590 Description of the sign 

[0078] 
694 10 Vehicle air conditioner 12 Compressor (adjusting means) 28 Air outlet 30 Blower fan 

(adjusting means) 34, 42, 46 Servo motor 36 Blower motor 38 Air mix damper 40 Heater 

core 50 Air conditioning control unit (control means) 54 Operation panel 56 Evaporator Rear 

temperature sensor 58 Outside air temperature sensor 60 Vehicle interior temperature 

sensor (vehicle interior temperature detection means) 62 Solar radiation sensor 64 Receiver 

66 Memory 68 Seat surface temperature sensor (surface temperature detection means) 69 

SOC sensor (detection means) 70 Electric motor 71 Battery (Storage means) 7 4 Heater drive 

unit 80 Remote control key 
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2{l 
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c'J..5 &o 

rm a tH~ 2 co~hllim~i:% ,as ~-=f~m®:im ~~111tau<r>----·f~i ~m·t 7 o -:f '1"---- r-

fil:l H tt~ 3 m~:MufIS.ftn::-:~ 61!-r·t!UM½CDffl!ff,}~.ff;'t:1 o ,y 7 f8!c\S 6o 
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·t§ ~1-·c ~~f .tti~%J z © :1 -* 1 :'l 6 t:: ilU'fi ~ tt t:::. t 0) t 0 ~ .~, ;:. © J:. '5 tJ. Jt $:% nj -e 
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t-;f._ R OfvI (Read-Only Memory) ~cttfi.lt~ tL, ~ill-Wll$ 2 O ~r:W<iffr(~-tt-,faifil~ifJ!J 

fi&l::t o 17-5 .L"~,r>-ti~l© '..! 7 r t7 z 71)%-tfi L Tt •10-, 
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-c £:, ---,. T, RAM (Ha.ndom-Acees s Memory) , 7 3 "I -;.." .:o:. J. t 1} ~~;-:cffiJ~~ ti, 
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3 2 i-::: tiPJ H !L it if~ :z -·1 ,y ~r· 3 o :501.A :1J tm 3 2 u'.') ~ hii \ --;tJ JZ M ;10l1J k, f) WE 

M:; O) ~JE 'ffi$1Pi· ®:5E·t' ;_$ J: ·:;de LT t:i J: l \~ ;: ® },.:;/J ffl~ 3 2 h, ·t511J ;.( !-f., !Jtffi>~ 

tj:l c: .iii mAJui;.x ti :rm'~~ 1I)tkMH:::. ·t ~ t'.km ~fi· -:; mA:::fffi kt A 1J ·im s 2 & ri ; -t 1J 
'.~ (l <J ,l -~< f.a"lt r!; _,_ :l-1 '' 
- , "' ·c1: t: -H>J-il?<. ,::- -. , Q o 
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!@F:f--t~ Ji1}; L,-c -b J: ( , 1-Ya k ti', ['gj 3 t:: tiNfRR 8 4 -C:ry;; ·t J::. ·:d::,,. A C 7 -;l-;t :7 1 2 
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~J.] T -~ Q ITT! 4 t:l:' ft$; !#Ha utn:: fHtlr~ill( ,t >· f&JE CD ~nm Q) ··--· -~ :t, ~ t' ::.7 p - 'f .,.,. 

;: 0)4![.)Jffl.&:i, =rx~i!h 4 C!)Jfi~~ijj~n~i;: § lti'Mt.H:: ftti'l'R~ ;t /11Ull Gm~tkfi~) 
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Notice 
This translation is machine-generated. It cannot be guaranteed that lt is inteU1gible_, accurate,. 
complete, reliable or flt for spedflc purposes, Critical decisions, such as cornmerdaHy relevant or 
financial decisions1 should not be based on machine-translation output. 

DESCRIPTION JP2006112932A 
10 Electric vehicle navigation system 

[0001] 
H The present invention relates to an etectric vehicle navigation system, and n1ore particularly to 

an electric vehicle navigation systern capable of displaylng an arrival time at a destination in 
consideration of a charging time in a charging facility, 

[0002] 
20 In recent years, tow-emission vehicles have becorne widespread in order to prevent global 

environmental destruction, espeda!!y global warming, and to preserve the global envlrnnment 
Above au, the development of electric vehicles that do not emit exhaust gas at all has been 
enthusiastically promoted. ing, 

[0003] 
;r1 Electric vehicles depend on the capacity of the on-board battery lnstaHed, but especially when 

driving for a relatively long distance, the on-board battery can be charged on the way to the 
starting point, destination, or destination, May be needed, 

:w However, at present; charging equipment is not always suffidentty v,1idespread, 

[0004] 
11 Therefore, a navigation device (see Patent Document 1) that reads information from a storage 

rnedium such as a OVD-ROtvl that stores the position information of the charging equiprnent 
and superimposes the information on the charging equipment on a map displayed on the 
display panel, and an object thereof. A navigation system (see Patent Document 2) that 
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searches for and displays charging equipment in or near the destination so that the next run 

can be performed even after reaching the destination, and is necessary to reach the 

destination. A navigation system (see Patent Document 3) that calculates and announces the 

charging time of electric power to an in-vehicle battery has been proposed. 

~Moo2001-21s124~~ffl 
offi002003-294463~~ffl 
«Moo2001-112121~~ffl 

[0005] 
48 However, at present, it takes tens of minutes to several hours to charge an in-vehicle battery of 

an electric vehicle. 

5o Therefore, from the driver's point of view, it is important to know where the charging 

equipment is, but it is also important to know how long it takes to charge the charging 

equipment and, after all, when and when the destination can be reached. be. 

53 That is, the navigation system is required to predict the total time including the charging time 

from the current position of the electric vehicle to the destination and notify the driver of the 

total time prediction. 

[0006] 
59 On the other hand, for the driver, for example, if it is necessary to charge the in-vehicle battery 

on the way to the destination and it takes time to charge, the driver can use the time to eat or 

charge the charging equipment. You will want to visit tourist spots near. 

62 The navigation system is convenient if it can provide a dining place or a tourist spot near the 

charging facility in order to meet the needs of such a driver or the like. 

[0007] 
67 Therefore, an object of the present invention is to provide a navigation system for an electric 

vehicle capable of predicting a total time to a destination including a charging time of an in

vehicle battery. 

10 Another object of the present invention is to provide a navigation system for an electric vehicle 

capable of providing information on a dining place, a tourist spot, a leisure facility, etc. around 

a charging facility. 

[0008] 
76 In order to solve the above-mentioned problem, the navigation system of the electric vehicle 

according to claim 1 aligns the current position of the own vehicle with the map information 

and provides the driver with electricity to guide the route to the destination. In an automobile 

navigation system, a display unit for displaying the route, an input unit for inputting the 
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destination, a battery management unit for measuring the remaining capacity of an in-vehicle 

battery, position information of charging equipment, information on charging performance, 

and the above. A database unit in which map information is stored, the remaining capacity of 

the in-vehicle battery, the fuel efficiency of the electric vehicle, the distance from the current 

position of the electric vehicle to the charging facility based on the map information, and the 

destination from the charging facility. The display unit is composed of an analysis unit that 

calculates the charging time of the in-vehicle battery in the charging facility based on the 

distance to, and the arrival time to the destination including the charging time calculated by 

the analysis unit. It is characterized in that it is configured to be displayed. 

[0009] 
92 According to the invention according to claim 1, the analysis unit of the navigation system 

obtains the distance from the current position of the electric vehicle to the charging facility 

and the distance from the charging facility to the destination from the map information of the 

database unit, and the distances thereof. The capacity required to drive the vehicle is 

calculated using the fuel efficiency of the electric vehicle, the capacity to be charged by the 

charging equipment is calculated from the required capacity and the remaining capacity of the 

in-vehicle battery, and the charging performance of the charging equipment is calculated. The 

charging time required to charge the capacity is calculated based on the information of. 

100 Further, the display unit displays the arrival time for reaching the destination including the 

charging time calculated by the analysis unit. 

[0010] 
10s According to the second aspect of the present invention, in the navigation system of the 

electric vehicle according to the first aspect, the location information of the tourist facility is 

stored in the database unit, and the display unit is the charging equipment and its vicinity. It 

is characterized in that it is configured to display the above-mentioned tourist facility. 

[0011] 
112 According to the second aspect of the present invention, the charging facility and the tourist 

facility in the vicinity of the charging facility are displayed on the display unit. 

[0012] 
111 The invention according to claim 3 is characterized in that, in the navigation system of the 

electric vehicle according to claim 2, the tourist facility displayed on the display unit includes 

a rechargeable tourist facility. 
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[0013] 
123 According to the third aspect of the present invention, a tourist facility having a charging 

facility and capable of charging is displayed on the display unit. 

[0014] 
12a The invention according to claim 4 is the navigation system of the electric vehicle according 

to any one of claims 1 to 3, wherein the display unit, the input unit, and the battery 

management unit are mounted on the electric vehicle.Moreover, the database unit and the 

analysis unit are provided in the data center, and are configured to communicate between 

the electric vehicle and the data center. 

[0015] 
136 According to the invention of claim 4, the contents set in the input unit of the electric vehicle 

and the information of the remaining capacity of the in-vehicle battery of the electric vehicle 

measured by the battery management unit are sent to the data center and sent to the 

database unit of the data center. The analysis unit calculates the arrival time, etc. based on 

the stored map information and transmits it to the electric vehicle, and displays the result on 

the display unit of the electric vehicle. 

[0016] 
14s The invention according to claim 5 is the display unit, the input unit, the battery management 

unit, the database unit, and the analysis in the navigation system of the electric vehicle 

according to any one of claims 1 to 3. All the parts are mounted on the electric vehicle. 

[0017] 
1s1 According to the invention of claim 5, the functions of the analysis unit and the database unit 

are mounted on the electric vehicle to calculate the distance from the current position of the 

electric vehicle to the charging facility and the distance from the charging facility to the 

destination. The capacity required to travel a distance, the capacity to be charged by the 

charging equipment, and the charging time at the charging equipment are calculated, and the 

arrival time to reach the destination including the charging time is displayed on the display 

unit. do. 

[0018] 
161 According to the invention according to claim 1, the analysis unit of the navigation system 

obtains the distance from the current position of the electric vehicle to the charging facility 

and the distance from the charging facility to the destination from the map information of 
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the database unit, and the distances thereof. The capacity required to drive the vehicle is 

calculated using the fuel efficiency of the electric vehicle, the capacity to be charged by the 

charging equipment is calculated from the required capacity and the remaining capacity of 

the in-vehicle battery, and the charging performance of the charging equipment is calculated. 

The charging time required to charge the capacity is calculated based on the information of. 

169 Further, the display unit displays the arrival time for reaching the destination including the 

charging time calculated by the analysis unit. 

[0019] 
114 In this way, by predicting the total time to the destination including the charging time, it is 

possible to inform the driver of the arrival time for reaching the destination. 

116 In addition, the driver can accurately predict the arrival time at the destination based on the 

estimated arrival time, and can make an accurate driving plan according to his/ her needs 

based on the estimated arrival time. 

[0020] 
1s2 According to the invention of claim 2, since the charging facility and the tourist facility near 

the charging facility are displayed on the display unit, in addition to the effect of the 

invention of claim 1, the driver can mount the electric vehicle on the vehicle. It is possible to 

visit tourist facilities such as dining places, sightseeing spots, and leisure facilities by using 

the charging time of the battery, and it is possible to make a lean driving plan including 

meals and sightseeing. 

[0021] 
191 According to the invention of claim 3, since the tourist facility having a charging facility and 

rechargeable is displayed on the display unit, in addition to the effect of the invention of 

claim 2, the driver can be charged. Information on tourist facilities can be provided, and 

drivers can devote their charging time to meals, sightseeing, leisure, etc. without having to 

move back and forth between the charging equipment and the tourist facilities, which is a 

more lean driver's need. It is possible to make a driving plan that suits the situation. 

[0022] 
200 According to the invention of claim 4, the contents set in the input unit of the electric vehicle 

and the information of the remaining capacity of the in-vehicle battery of the electric vehicle 

measured by the battery management unit are sent to the data center and sent to the 

database unit of the data center. The analysis unit calculates the arrival time, etc. based on 

the stored map information and transmits it to the electric vehicle, and displays the result on 

the display unit of the electric vehicle. 
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206 Therefore, in addition to the effects of the inventions described in the above claims, the latest 

information on new construction or expansion of electrical equipment, changes in charging 

performance, road changes due to land readjustment, new construction or disappearance of 

tourist facilities, etc. can be obtained at the data center. It can be aggregated and collectively 

managed, and the latest information and the precise map information stored in the database 

section can be used in the calculation of the charging time by the analysis unit, improving 

the accuracy of route setting settings. Therefore, the calculation of the charging time to the 

in-vehicle battery, the traveling time of the electric vehicle, and the like becomes more 

accurate, and the charging time and the arrival time to the destination can be calculated 

more accurately. 

[0023] 
219 According to the invention of claim 5, the functions of the analysis unit and the database unit 

are mounted on the electric vehicle to calculate the distance from the current position of the 

electric vehicle to the charging facility and the distance from the charging facility to the 

destination. The capacity required to travel a distance, the capacity to be charged by the 

charging equipment, and the charging time at the charging equipment are calculated, and the 

arrival time to reach the destination including the charging time is displayed on the display 

unit. do. 

226 Therefore, in addition to the effects of the invention described in each claim, the 

communication time can be omitted and the processing time can be shortened as compared 

with the case of centralized management in the data center. 

[0024] 
232 Hereinafter, embodiments of the navigation system for the electric vehicle according to the 

present invention will be described with reference to the drawings. 

[0025] 
231 FIG. 1 is a diagram illustrating an overall configuration of a navigation system according to 

the present embodiment. 

239 The navigation system 1 of the present embodiment is composed of an electric vehicle 2, a 

plurality of charging facilities 3, and a data center 4 capable of communicating with these via 

a mobile communication network or the like, and accumulating and analyzing information. 

[0026] 
24s The electric vehicle 2 is provided with an input display unit 21, a battery management unit 

22, and a traveling control unit 23, and each unit 21 to 23 is connected by an in-vehicle LAN. 

241 Further, each unit 21 to 23 can communicate with the data center 4 via the communication 
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unit 24 and the mobile communication network. 

[0027] 
252 The input display unit 21 is configured to be able to perform various navigation operations in 

the same manner as a normal so-called car navigation system, and the input display unit 21 

includes a display unit 25 including a display panel or the like on which a route or the like is 

displayed. An input unit 26 including an operation button or the like for inputting a 

destination or the like is provided. 

2s1 Further, a vehicle position measuring device such as a GPS receiver or a gyro sensor (not 

shown) is connected to the input display unit 21, and the input display unit 21 can perform 

GPS navigation based on information from the vehicle position measuring device. It is 

configured to determine the position of the own vehicle using the method of autonomous 

navigation. 

[0028] 
265 Further, the input display unit 21 reads map information from a built-in storage medium such 

as a hard disk (not shown) or a DVD (not shown) and displays it on the display unit 25. 

[0029] 
210 Further, in the present embodiment, the input display unit 21 inputs the setting contents such 

as the destination and the charging equipment input from the input unit 26 in response to 

the input signal, the current position of the own vehicle, the fuel consumption information, 

and the like to the communication unit 24 and the communication unit 24. It is transmitted 

to the data center 4 via the mobile communication network, and information such as route 

information, charging equipment, charging time, required time to arrive, etc. transmitted 

from the data center 4 is displayed on the display unit 25. It is configured. 

[0030] 
280 The battery management unit 22 is a device for measuring and managing the remaining 

capacity of an in-vehicle battery (not shown) of the electric vehicle 2, and in the present 

embodiment, subtracting the capacity consumed by running from the charge capacity 

charged by the charging equipment 3. Is configured to calculate the remaining capacity of 

the in-vehicle battery. 

28s The battery management unit 22 may be configured to directly measure the remaining 

capacity of the in-vehicle battery. 

281 Further, the battery management unit 22 outputs the remaining capacity of the in-vehicle 

battery of the electric vehicle 2 as probe information in response to an inquiry from the data 

center 4. 
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[0031] 
293 The travel control unit 23 is a device for controlling the overall travel of the electric vehicle 2, 

and is configured to perform various controls such as rotational drive of a wheel drive motor 

(not shown) in response to various operations such as pedal operation by the driver. Has 

been done. 

291 In addition, the traveling control unit 23 responds to the destination setting information from 

the input display unit 21 transmitted via the in-vehicle LAN, information on the remaining 

capacity of the in-vehicle battery from the battery management unit 22, and the like, and the 

electric vehicle 2 It is configured to automatically control the traveling of the electric vehicle 

2 or to automatically control the traveling of the electric vehicle 2 in response to an 

instruction from the data center 4 via the mobile communication network. 

[0032] 
305 The charging equipments 3a, 3b, 3c, ... Are provided with a charging characteristic map as 

charging performance information indicating the charging capacity of each charging 

equipment as shown in FIG. 

309 These charging characteristic maps are updated every time the equipment contents of each 

charging equipment 3a, 3b, 3c, ... The information is transmitted to the data center 4 via the 

wide area communication network. 

312 Further, each of the charging facilities 3a, 3b, 3c, ... Is configured to transmit information on 

its own operating state to the data center 4 at regular intervals or in response to an inquiry 

from the data center 4. 

[0033] 
318 Note that FIG. 2 shows a case where the charging equipments 3a and 3b can perform three 

types of charging, quick charging, medium speed charging, and normal charging, 

respectively. For example, when the charging equipment 3 can only perform normal 

charging. A charging characteristic map for the normal charging is transmitted to the 

charging facility 3, and when a plurality of charging devices having different characteristics 

are installed in the charging equipment 3, the charging characteristic map for each charging 

device is transmitted. Is configured to be transmitted to the data center 4. 

[0034] 
328 The data center 4 includes a communication server 41, a database server 42, a navigation 

server 43, and an analysis server 44, each of which is connected by a LAN. 
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[0035] 
333 The communication server 41 is a computer for managing communication between the 

electric vehicle 2 or the charging facility 3 and the data center 4, and the information 

transmitted to the data center 4 via the router or the like 45 is transmitted to the servers 42 

to 44. It is configured to be distributed and to transmit the information output from each of 

the servers 42 to 44 to the electric vehicle 2 and the charging facility 3 via a router or the 

like 45. 

[0036] 
342 The database server 42 is a computer that manages a database unit 46 including a large

capacity storage device and stores, reads, and erases information in the database unit 46. 

The database unit 46 includes navigation and other information. Information such as map 

information necessary for processing is stored. 

346 Further, in the database unit 46, information such as the position information of the charging 

equipments 3a, 3b, 3c, ... , The charging characteristic map, the number of accommodating 

units, and the like are stored for each charging equipment, and these information are stored 

in each charging equipment. It is updated according to the update instruction from the 

equipment 3a, 3b, 3c, .... 

[0037] 
354 In the present embodiment, the database unit 46 also stores information such as location 

information of tourist facilities such as restaurants, tourist spots, and leisure facilities where 

food and drink can be eaten. 

357 In addition, some tourist facilities are equipped with charging facilities and can be charged, 

and the database unit 46 also stores information on such rechargeable tourist facilities. 

359 The database server 42 responds to the instruction content of reading from another server, 

that is, if it is reading for selecting a charging facility, it is used as charging facility 

information, and if it is an instruction to provide information about a tourist facility, it is 

used. As information about the tourist facility, information such as the location information 

of the rechargeable tourist facility is read out. 

[0038] 
367 The database unit 46 stores fuel consumption information for each model of the electric 

vehicle, and the electric vehicle 2 transmits the information of the model of the own vehicle, 

so that the database server 42 has transmitted the electric vehicle 2 to the database unit 46. 

It is also possible to configure the database unit 46 to read out the fuel consumption 

information based on the model of. 

372 Further, it is configured so that the changed part of the map information stored in the 

database unit 46 and the updated information on the charging equipment, the tourist facility, 
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etc. can be transmitted to the hard disk or the like of the input display unit 21 of the electric 

vehicle 2 to update the information. It is also possible. 

[0039] 
379 The navigation server 43 searches for a route based on the setting contents such as the 

destination and the charging facility transmitted from the input display unit 21 of the electric 

vehicle 2 and the information of the current position of the electric vehicle 2, and is obtained 

as a result of the search.When the route or the route specified by the input display unit 21 

of the electric vehicle 2 is transmitted, the node on the route as shown in FIG. 3 with 

reference to the map information of the database unit 46 for the route. It is configured to 

transmit data such as latitude and longitude of Nl to Nm and distance between nodes to the 

analysis server 44. 

[0040] 
390 The analysis server 44 corresponds to the analysis unit of the navigation system of the 

electric vehicle of the present invention, and is the information on the current position and 

fuel consumption of the electric vehicle 2 and the remaining capacity of the vehicle-mounted 

battery transmitted from the input display unit 21 of the electric vehicle 2. Reaching the 

destination from the current position of the electric vehicle 2 including the charging time at 

the charging facility required for charging the in-vehicle battery and the charging time at the 

charging facility based on the information and the settings such as the destination and the 

charging facility. It is configured to calculate the arrival time until it is completed. 

[0041] 
401 Next, the operation of the navigation system of the electric vehicle according to the present 

embodiment will be described. 

[0042] 
406 In the navigation system 1 of the present embodiment, the destination setting, the waypoint 

setting, and the like are first performed on the input display unit 21 of the electric vehicle 2. 

4os FIG. 4 is a flowchart showing the procedure of initial setting in the input display unit. 

409 First, the destination is set by operating the input unit 26 or the like of the input display unit 

21 (step Sl). 

411 The destination can be set by inputting from the map displayed on the display unit 25 of the 

input display unit 21 or by inputting the address of the destination, the name of the facility/ 

building, the zip code, and the telephone number. Or the like, a general method can be used. 

414 Necessary items such as the speed of the own vehicle are set as appropriate. 
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[0043] 
418 When the destination is set, a screen asking whether or not there is a stopover before 

reaching the destination is displayed on the display unit 25 (step S2), and if there is no 

waypoint, the destination is not available. A screen asking whether or not to perform 

automatic setting for automatically setting the charging equipment when the route to the 

destination and charging are required is displayed on the display unit 25 (step S3). 

[0044] 
426 Then, when automatic setting is selected (see route A in Fl G. 4), the setting contents such as 

the destination, the current position of the electric vehicle 2, and the fuel consumption 

information are sent to the data center 4 according to the flowchart shown in FIG. At the 

same time, information on the remaining capacity of the vehicle-mounted battery is 

transmitted from the battery management unit 22 to the data center 4 (step S4 ). 

[0045] 
434 In the data center 4, when the transmission is received from the electric vehicle 2 (step S5), 

the navigation server 43 reads out the necessary part of the map information from the 

database unit 46 connected to the database server 42 and refers to the inter-node distance 

and the like. A route in which the current position of the electric vehicle 2 and the 

destination are the shortest distance is searched (step S6), and data such as the latitude and 

longitude of the node of the selected shortest route and the distance between the nodes are 

transmitted to the analysis server 44. 

[0046] 
444 As shown in FIG. 6, the analysis server 44 obtains the distance between the current position 

of the electric vehicle 2 and the destination by calculating the sum of the distances between 

all the nodes on the route. 

447 Then, the capacity Al required to reach the destination is calculated from the distance and 

the fuel consumption information of the electric vehicle 2, and the remaining capacity AO of 

the in-vehicle battery of the electric vehicle 2 is compared with the calculated required 

capacity Al. If the remaining capacity AO is smaller than the required capacity Al, it is 

determined that charging is necessary (step S7). 

[004 7] 
4ss When it is determined that charging is necessary, the analysis server 44 selects a charging 

facility 3 that can reach with the remaining capacity AO and is close to the path among the 

charging facilities 3 in which the position information, the charging characteristic map, and 
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the like are stored in the database unit 46. 

459 Then, as shown in FIG. 7, for each of the selected charging facilities, the distance from the 

current position of the electric vehicle 2 to the charging facility, the fuel consumption, and 

the required capacity to go to the charging facility are obtained by the same procedure as 

described above. A2 is calculated, and the traveling time T2 during that period is calculated 

from the set speed of the electric vehicle 2. 

464 Further, the required capacity A3 and the traveling time T3 are similarly calculated for the 

charging equipment to the destination. 

466 Furthermore, the charging characteristic map of the charging equipment is the shortest 

charging time Tl required to charge the minimum amount A3- (A0-A2) of the capacity that 

must be charged by the charging equipment to reach the destination from the current 

position. Calculated based on. 

410 Then, a value obtained by adding the time required for the round trip from the route to the 

charging facility to the sum of Tl, T2, and T3 (hereinafter referred to as the required time T). 

412) Is selected (step S8). 

[0048] 
476 In the present embodiment, the data center 4 has information such as the route selected in 

this way, the charging facility, the charging time Tl, and the required time T to the 

destination, as well as the location information of the tourist facility around the selected 

charging facility. Etc. are read from the database unit 46 and transmitted to the electric 

vehicle 2 (step S9). 

[0049] 
484 In the charging equipment selection procedure (step S8), even if the in-vehicle battery of the 

electric vehicle 2 is charged to a so-called full state by the charging equipment, the capacity 

is required until the capacity reaches the destination from the charging equipment. Charging 

equipment that is smaller than the capacity A3 is excluded. 

48B If the capacity of all the selected charging equipments when fully charged is smaller than the 

required capacity A3, it is determined that a second charging is necessary, and the procedure 

for selecting the charging equipments is repeated again. Is done. 

[0050] 
494 On the other hand, when the analysis server 44 determines in the above determination (step 

S7) that the remaining capacity AO is larger than the capacity Al required to reach the 

destination and does not need to be charged, the route and the time required to reach the 

destination T. Etc. are transmitted to the electric vehicle 2 (step S9). 
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[0051] 
501 The input display unit 21 of the electric vehicle 2 determines whether or not information 

such as a route has been transmitted from the data center 4 (step S10), and when the 

information is transmitted, the display unit 21 is as shown in FIG. The route, charging 

equipment, charging time, estimated time of arrival calculated from the required time T, and 

the like are displayed on 25 (step S11). 

505 These pieces of information are stored in a storage medium such as a hard disk of the input 

display unit 21 and are used for subsequent navigation. 

[0052] 
511 In the present embodiment, as shown in FIG. 8, on the screen of the display unit 25, the route, 

the charging equipment, the charging time, the estimated time of arrival, the distance to the 

destination and the charging equipment, and the expected arrival at the charging equipment 

are displayed. The time etc. is displayed. 

515 Further, if the vicinity of the charging facility is enlarged, as shown in FIG. 9, tourist facilities 

such as restaurants, sightseeing spots, and leisure facilities around the charging facility are 

displayed. 

[0053] 
521 Next, after setting the destination (see step S1 and FIG. 4), there is no particular waypoint to 

stop by (step S2), but if it is necessary to perform a route to the destination or charge, drive 

the charging place.When the person himself/ herself is selected to set (see route Bin FIG. 

4), the route is first set according to the flowchart shown in FIG. 10 (step S12). 

[0054] 
528 In the route setting, the input display unit 21 of the electric vehicle 2 reads map information 

including information such as the latitude and longitude of the node from a storage medium 

such as a built-in hard disk or DVD, and is set from the current position of the electric vehicle 

2. Several recommended routes are selected as routes to the destination, and for example, 

those routes are displayed on the display unit 25 as shown in FIG. 11 and set by the driver. 

533 The necessary information may be transmitted to the data center 4 so that the data center 4 

can select the recommended route. 

[0055] 
538 When the route is set, the input display unit 21 is required to reach the destination from the 

sum of the distances between all the nodes and the fuel consumption information of the 

electric vehicle 2 for the route, as shown in FIG. The capacity Al is calculated, and the 

remaining capacity AO of the vehicle-mounted battery of the electric vehicle 2 is compared 
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with the calculated required capacity Al. 

543 The input display unit 21 determines that charging is not necessary if the remaining capacity 

AO is larger than the required capacity Al (step S13), and as shown in FIGS. 8 and 9, the 

display unit 25 shows the route and the required time. The estimated time of arrival 

calculated from Tis displayed (step S20). 

547 However, in this case, the charging equipment, charging time, etc. are not displayed. 

[0056] 
551 Further, when the input display unit 21 determines that charging is necessary (step S13), the 

input display unit 21 calculates the reachable distance with the remaining capacity AO of the 

vehicle-mounted battery, and displays a screen as shown in FIG. 12, for example, the display 

unit 25. Is displayed, and the driver is asked to set a place for charging (step S14). 

555 In FIG. 12, the reachable distance is shown by a solid line from the current position, and a 

place name that can be a charging place is displayed. 

[0057] 
560 When the charging location is set, information such as the set destination, charging location, 

speed of the own vehicle, current position and fuel consumption of the own vehicle, 

remaining capacity of the in-vehicle battery, etc. is transmitted to the data center 4 ( Step 

S15). 

[0058] 
567 In the data center 4, when the transmission is received from the electric vehicle 2 (step S16), 

the navigation server 43 uses the map information stored in the database unit 46 connected 

to the database server 42 to indicate the latitude and longitude of the nodes related to the 

setting route and between the nodes. The distance and the like are read out and transmitted 

to the analysis server 44. 

[0059] 
575 The analysis server 44 selects the charging equipment belonging to the set charging location 

from the charging equipment 3 in which the position information, the charging characteristic 

map, and the like are stored in the database unit 46. 

57B Then, the charging equipment that minimizes the required time T from the current position of 

the electric vehicle 2 to the destination is selected by the calculation method as shown in FIG. 

7 (step S17). 

[0060] 
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584 Then, the data center 4 stores information such as the charging equipment selected in this 

way, the charging time Tl and the required time T to the destination, as well as the location 

information and the like of the tourist facilities around the selected charging equipment in 

the database unit 46. Is read from and transmitted to the electric vehicle 2 (step S18). 

[0061] 
s91 The input display unit 21 of the electric vehicle 2 determines whether or not information 

such as a route has been transmitted from the data center 4 (step S19), and when the 

information is transmitted, FIG. A screen as shown in 9 is displayed (step S20). 

594 Further, these pieces of information are stored in a storage medium such as a hard disk of the 

input display unit 21 and used for subsequent navigation. 

[0062] 
599 It is also possible to configure the charging equipment to be set in the charging location 

setting (step S14). 

601 For example, after the charging location is set or instead of setting the charging location, the 

name, address, area name, etc. of the charging equipment can be input and selected, or all 

the charging equipment belonging to the charging location can be displayed on the display 

unit 25 or in advance. Display a list of the specified number and let them select from them. 

605 Further, the display unit 25 may display a map of the charging location, and the charging 

equipment may be selected from the screen. At that time, if the tourist facilities are displayed 

at the same time, the tourist facilities visited during charging may be taken into 

consideration. It is preferable because the charging equipment can be selected. 

[0063] 
612 Next, if there is a stopover that you want to stop by before going to the destination, after 

setting the destination (see steps Sl and FIG. 4), set the waypoint (step S21). 

614 Then, when the waypoint is set (see route C in FIG. 4), the setting contents such as the 

destination, the waypoint, the speed of the own vehicle, the current position of the own 

vehicle, and the fuel consumption information are obtained according to the flowchart shown 

in FIG. It is transmitted to the data center 4, and at the same time, information on the 

remaining capacity of the vehicle-mounted battery is transmitted from the battery 

management unit 22 to the data center 4 (step S22). 

[0064] 
623 In the data center 4, when the transmission is received from the electric vehicle 2 (step S23), 

the navigation server 43 reads out the necessary part of the map information from the 

database unit 46 connected to the database server 42 and refers to the inter-node distance 
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and the like. A route is searched for the shortest distance between the current position and 

waypoints of the electric vehicle 2 and between the waypoints and destinations (step S24), 

and data such as the latitude and longitude of the node of the selected shortest route and the 

distance between nodes are obtained. It is transmitted to the analysis server 44. 

[0065] 
633 In the analysis server 44, first, as shown in FIG.14, it is necessary to reach the waypoint from 

the sum of the distances between the nodes between the current position of the electric 

vehicle 2 and the waypoint and the fuel consumption information of the electric car 2. The 

capacity A4 is calculated, the remaining capacity AO of the in-vehicle battery of the electric 

vehicle 2 is compared with the calculated required capacity A4, and if the remaining capacity 

AO is smaller than the required capacity A4, it is determined that charging is necessary(). 

Step S2S). 

[0066] 
643 When it is determined that charging is necessary, the analysis server 44 selects a charging 

facility 3 that can reach with the remaining capacity AO and is close to the path among the 

charging facilities 3 in which the position information, the charging characteristic map, and 

the like are stored in the database unit 46. 

647 Then, the charging time Tl is calculated by the same method as the calculation method 

shown in FIG. 7, and the required time T 4 from the current position of the electric vehicle 2 

to the waypoint is minimized from each of the selected charging facilities. The charging 

equipment is selected (step S26). 

[0067] 
654 Further, when it is determined in the above determination (step S2S) that charging is not 

necessary, the analysis server 44 in turn calculates the sum of the internode distances 

between the waypoint and the destination, as shown in FIG. The capacity AS required to 

reach the destination is calculated from the fuel consumption information of the electric 

vehicle 2, and the remaining capacity AO-A4 of the in-vehicle battery of the electric vehicle 2 

is compared with the calculated required capacity AS to remain. If the capacity AO-A4 is 

larger than the required capacity AS, it is determined that charging is not necessary (step 

S27). 

662 In this case, the electric vehicle 2 does not need to be charged from the current position to 

the destination via the waypoint. 

[0068] 
667 Further, when it is determined in the determination (step S27) that charging is necessary, the 
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analysis server 44 determines that the charging time Tl is the minimum from the charging 

equipment near the waypoint, and the charging time Tl is also taken into consideration from 

the waypoint. A charging facility that minimizes the time required to reach the destination TS 

is selected (step S28). 

[0069] 
67s Information such as the route selected and calculated as described above, the required time T 

(= T4 + TS), and if selected, information on the charging equipment and charging time Tl, as 

well as information on tourist facilities near the stopovers, etc. It is transmitted to the electric 

vehicle 2 (step S29). 

[0070] 
682 The input display unit 21 of the electric vehicle 2 determines whether or not information 

such as a route has been transmitted from the data center 4 (step S30), and when the 

information is transmitted, FIG. A screen as shown in 9 is displayed (step S31), and the 

selected route or the like is stored in a storage medium such as a hard disk of the input 

display unit 21 and used for subsequent navigation. 

[0071] 
690 In the selection of the charging equipment near the way point (step S28), as described above, 

the analysis server 44 of the data center 4 may be configured to automatically select the 

optimum charging equipment. At that stage, information may be transmitted to the electric 

vehicle 2 to allow the driver to select the charging equipment. 

[0072] 
697 At that time, for example, if the screen as shown in FIG. 16 is displayed on the display unit 25 

of the input display unit 21, the charging equipment can be selected according to the time 

spent at the waypoint. 

100 That is, for example, the charging stand A shown in FIG.16 may be selected if the work at the 

waypoint is completed immediately, and the charging stand if the work at the waypoint takes 

a relatively long ti me. B may be selected. 

103 In this way, it becomes possible to more accurately meet the needs of the driver. 

[0073] 
101 As described above, according to the navigation system of the electric vehicle of the present 

embodiment, the total required time T including the charging time Tl from the current 

position of the electric vehicle 2 to the destination is predicted and provided as information. 
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Therefore, for example, if you want to reach the destination as soon as possible, you can 

know the route that can reach the destination in the shortest time and the position of the 

charging equipment by selecting the automatic setting of the route and charging equipment, 

and how many minutes It becomes possible to recognize whether it can be reached later. 

[007 4] 
111 Also, for example, if you have time to spare and want to use the charging time of the in

vehicle battery to eat or go sightseeing, if there is a tourist facility you want to visit, set it as a 

stopover and use the navigation system. To set the route, decide whether to visit the tourist 

facility while checking the calculated arrival time to the final destination, and decide whether 

to change to another tourist facility. Can be done. 

[0075] 
125 Further, as shown in FIG. 12, it is possible to have the navigation system recommend a 

charging place and select a facility to be visited from the tourist facilities in the charging 

place. 

[0076] 
731 As described above, according to the navigation system of the electric vehicle of the present 

embodiment, it is possible to accurately meet the different needs of each driver, and the 

driver looks at the arrival time at the final destination and the like. It is possible to make an 

accurate and lean driving plan including meals and sightseeing. 

[0077] 
73B Further, if the navigation system is composed of an electric vehicle, a charging facility, and a 

data center as in the present embodiment, the charging facility is newly installed or 

expanded, the charging performance is changed, the road is changed due to land 

readjustment, and the tourist facility is newly installed. Since the latest information on the 

disappearance and the like can be collectively managed in the data center and the precise 

map information stored in the database unit 46 can be used, the setting accuracy of the route 

setting is improved and the vehicle-mounted battery is used. It becomes possible to more 

accurately calculate the charging time of the electric vehicle and the running time of the 

electric vehicle. 

[0078] 
750 When the charging equipment is selected on the display unit 25 of the input display unit 21, 

it may be difficult to distinguish if a large number of charging equipments are displayed. 
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1s2 In such a case, it should be configured to display in different colors according to the 

difference in the charging performance of the charging equipment, whether or not quick 

charging is possible, or to display in different colors according to the length of time required 

for charging. Is also possible. 

[0079] 
1s9 You may also want to know how long it will take to charge an in-vehicle battery to a full state 

with a charging facility and what time it will arrive at your destination. 

761 In that case, when the analysis server 44 of the data center 4 calculates the charging ti me T 1, 

the charging time required to charge the in-vehicle battery to the full state is also calculated 

at the same time. It is also possible to configure the display unit 25 of the input display unit 

21 shown in FIGS. 9 and 16 to display the battery together with the shortest charging time. 

[0080] 
768 Further, in the calculation of the capacity required for moving between the current position, 

the destination, the charging facility, the waypoint, etc. of the electric vehicle 2 shown in 

FIGS. 6 and 14, the value of the distance between the nodes is simply calculated as described 

above. In addition to finding the distance using the above, it is also possible to configure the 

probe information such as the capacity consumption when another electric vehicle 2 travels 

between the nodes. 

774 Specifically, by transmitting information on the remaining capacity of the in-vehicle battery 

from the electric vehicle 2 to the data center 4 each time the vehicle passes through the 

node, it is possible to collect data on the capacity actually consumed by the movement 

between the nodes. 

778 If the consumed capacity is stored in the database unit 46 as data between nodes, the 

capacity of the route can be calculated in calculating the capacity required for traveling 

between the current position of the electric vehicle 2, the charging facility, the waypoint, and 

the destination. By calculating the sum of the consumed capacities associated between each 

node, it is possible to calculate the consumed capacity more realistically. 

[0081] 
786 On the other hand, as shown in FIG. 17, all the functions of the database server 42, the 

navigation server 43, and the analysis server 44 of the data center 4 are provided in the 

input display unit 21 of the electric vehicle 2, and the navigation system 1 is mounted on the 

electric vehicle 2. It is also possible to configure it as such. 

190 At that time, as the database unit 46, a built-in hard disk or a storage medium such as a CD or 

a DVD is used. 
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[0082] 
795 With such a configuration, the communication time with the data center 4 can be omitted as 

compared with the embodiment, so that there is an effect that the processing time is 

shortened. 

798 Further, the latest information such as new installation or expansion of charging equipment 

and change of charging performance can be obtained by taking in the information from the 

storage medium in which the information is recorded or transmitting the information to the 

data center 4. 

[0083] 
805 It is a figure explaining the whole structure of the navigation system which concerns on this 

embodiment. 

801 It is a figure explaining the charge characteristic map which shows the charge capacity of a 

charging facility. 

809 It is a figure explaining the node on the path. 

810 It is a flowchart which shows the procedure of the initial setting in an input display part. 

811 It is a flowchart which shows the processing procedure when the automatic setting is 

selected. 

813 It is a figure explaining the calculation method of the capacity required to reach a destination. 

814 It is a figure explaining the relationship between the charge time and the required capacity in 

each section on a route, and a running time. 

816 It is a figure which shows the display part which displayed the route, the charging equipment, 

the charging time, and the like. 

818 It is a figure which shows the display part which displayed the charging equipment and the 

tourist facility around it. 

820 It is a flowchart which shows the processing procedure when the setting of a route and a 

charging place is selected. 

822 It is a figure which shows a plurality of routes displayed for route setting. 

823 It is a figure which shows the path which the reachable distance by the remaining capacity is 

represented by a solid line. 

825 It is a flowchart which shows the processing procedure when the waypoint setting is selected. 

826 It is a figure explaining the calculation method of the capacity required to reach the waypoint 

from the present position. 

828 It is a figure explaining the calculation method of the capacity required to reach a destination 

from a waypoint. 

330 It is a figure which shows the screen which is displayed on the display part for selecting the 

charging equipment near a waypoint. 

832 It is a figure which shows the configuration when the navigation system is mounted on an 

electric vehicle. 

834 Description of the sign 
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[0084] 
838 l Navigation system 2 Electric vehicle 22 Battery management unit 25 Display unit 26 Input 

unit 3, 3a, 3b, 3c Charging equipment 4 Data center 44 Analysis server 46 Database unit 
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Notice 
This translation is machine-generated. It cannot be guaranteed that lt is inteU1gible., accurate,. 
complete, reliable or flt for spedflc purposes, Critical decisions, such as commerdaHy relevant or 
financial decisions1 should not be based on machine-translation output. 

DESCRIPTION JP2003294463A 

[0001] 
JJ I NDUSTR!AL APPLICABILITY The present invention relates to a navigation system that 

presents information such as a current position and a traveling route in an electric vehicle. 

[0002] 
1a BACKGROUND OF THE INVENTION In an electric vehicle powered by a battery-powered 

rnotor,. how far the vehicle can travel with the remaining capacity of the battery, that is, the 
reachable range, is important for making a travel plan, 

:n Therefore, an attempt to provide such information by an in-vehicle navigation system is 
disdosed in, for ex.ample., Japanese Patent Application Laid-Open No. 2001¥112121. In this 
conventional electric vehicle navigation system, the current position is displayed on a map by 
a display, and whether or not the destination reached by the destination input to the 
navigation systern can be reached by the map information and the remaining capacity of the 
battery, When it is difficult to reach the destination, it is notified that it is difficult to reach the 
destination by indicating the required battery charging time, 

[0003] 
:.n However, the conventional navigation system for an electric vehicle indicates the battery 

charging time required only when it is difficult to reach the destination. Therefore, the present 
invention 1s present No particular notlficatlon 1s given if the remaining capacity of the battery 
is sufficient to reach the destination, 

35 Therefore,. it is possible that the remaining capacity of the battery is almost exhausted when 
the destination is reached, 
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[0004] 
40 However, unlike gas stations, the popularity of battery charging equipment for electric vehicles 

is still low. 

42 Therefore, if the charging equipment is not installed at the destination and the remaining 

capacity of the battery is close to zero, there is a risk that the vehicle will not be able to travel 

to the next destination even if it tries to move next time. be. Therefore, in view of the above 

problems, it is an object of the present invention to provide a navigation system for an electric 

vehicle capable of calling attention so that the next driving can be surely performed even after 

reaching the destination. 

[0005] 
51 Means for Solving the Problem Therefore, in order to inform the driver and the like that not 

only the electric power for reaching the destination but also the electric power for further 

advancement or return should be taken into consideration, the present invention can be 

charged. It is determined by the determination means whether or not the battery can be 

charged at the destination, and when it is determined that the battery cannot be charged at 

the destination, the charging equipment near the destination searched by the charging 

equipment search means is displayed on the display. I decided to do it. 

5s By displaying the charging equipment near the destination, you will be alerted in advance 

about the remaining capacity of the battery, so make an appropriate driving plan without 

falling into a situation where you cannot drive next after reaching the destination. Can be 

done. 

[0006] 
65 BEST MODE FOR CARRYING OUT THE INVENTION Hereinafter, embodiments of the present 

invention will be described. 

67 FIG. 1 is a block diagram showing a configuration of an embodiment. A motor (M) 30 driven by 

the electric power of a battery (BAT) 10 mounted on an electric vehicle is connected to a drive 

wheel 36 from a speed reducer 32 via a drive shaft 34. An inverter (INV) 20 is provided 

between the battery 10 and the motor 30, and the direct current of the battery 10 is 

converted into three-phase alternating current and supplied to the motor 30. The inverter 20 

is controlled by a control signal from a controller (not shown), whereby the rotation of the 

motor 30 is controlled. 

[0007] 
11 An AC outlet 14 connected to a commercial AC power supply 12 and a charger outlet 18 

connected to an external dedicated charger 16 are connected to the battery 10 for charging, 

and the battery 10 is selected and used according to the form of the charging equipment. You 
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can do it. 

81 The output line of the battery 10 is provided with a current sensor (A) 22 for detecting the 

battery current and a voltage sensor (V) 24 for detecting the terminal voltage of the battery 

10, and these current sensors 22 and the voltage sensor 24 are batteries. It is connected to 

the control unit (BAT-C / U) 26. 

[0008] 
88 The battery control unit 26 calculates the remaining capacity of the battery 10 based on the 

detection data from the current sensor 22 and the voltage sensor 24, and outputs the result to 

the navigation control unit (NAVI-C / U) 40 ... 

91 The battery control unit 26 continuously calculates the remaining capacity of the battery 10 

and outputs it to the navigation control unit 40 at predetermined time intervals while a key 

switch (not shown) of the electric vehicle is turned on. The battery control unit 26 constitutes 

the battery remaining amount detecting means in the present invention. 

[0009] 
98 A vehicle speed sensor 42 for detecting the traveling speed, a GPS antenna 44, and a gyro 

sensor 46 are connected to the navigation control unit 40 for detecting the current position, 

and a display 50 and an input/ operation unit 52 are connected to the navigation control unit 

40 ... 

102 The input/ operation unit 52 includes a keyboard 54 and a touch panel 56 provided on the 

display 50, and the user can perform various inputs and selection operations by the input/ 

operation unit 52. A DVD-ROM 58 storing map information is further connected to the 

navigation control unit 40, and the map information also includes information regarding the 

location of charging equipment such as a charging stand. 

[0010] 
110 The navigation control unit 40 detects the current position and displays a map of the 

surrounding area by satellite navigation using GPS data captured from the GPS antenna 44 

and self-contained navigation using data from the vehicle speed sensor 42 and the gyro 

sensor 46. Display at 50. 

114 Further, it is possible to calculate and display the optimum route with the lowest power 

consumption and efficiency corresponding to the destination input from the input/ 

operation unit 52. 

[0011] 
120 The navigation control unit 40 further determines whether or not the destination can be 

reached based on the remaining capacity of the battery 10, and is provided with the 
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following control functions for that purpose. 

123 First, when there is no charging facility at the destination, the nearby charging facility is 

displayed on the display 50 so that it can be selected, and it is determined whether or not the 

vehicle can travel to the selected charging facility and information is presented on the 

display 50. If the destination or charging equipment cannot be reached with the current 

remaining battery capacity, the minimum required charging time is presented.When 

charging for the minimum charging time is not possible, information on how far the vehicle 

can be driven with charging for an arbitrary time is presented. If there are narrow roads or 

downtown areas on the optimal route and you want to avoid them, determine the possibility 

of reaching the destination on another route. 

[0012] 
135 2 to 4 are flowcharts showing the flow of the control related to the determination of 

reachability by the navigation control unit 40. 

137 First, when the key switch of the electric vehicle (hereinafter referred to as a vehicle) is turned 

on, the navigation control unit 40 is activated together with the various systems of the 

vehicle, and the control is started. In step 101, the destination and the waypoint are input by 

using the touch panel 56 of the display 50. 

[0013] 
144 FIG. 5 shows an input procedure for a destination and a destination. 

145 First, the display 50 displays a menu as shown in (a) as an initial screen. In (a), only the 

"destination search" button is shown for simplicity.When the operator touches or presses the 

display portion with a finger and selects "destination search", the screen asking for the 

number of transit destinations shown in (b) is displayed, and the number of transit 

destinations is input from the keyboard 54. 

[0014] 
153 When the "Next" button is pressed, the guidance of ''Transit destination 1" is first displayed on 

the screen of (c) according to the number of transit destinations. 

155 When this guidance button is pressed, the first transit destination input process is started. In 

the following, the operation of the buttons on the touch panel 56 will be referred to as 

simply pressing, and in particular, when one of a plurality of buttons is selected and pressed, 

it will be referred to as selection. The button displayed on the display 50 as the touch panel 

56 is configured to change color when pressed or selected, so that the operator can confirm 

his/ her operation. In the figure below, the hatching indicates that the color has changed. 

[0015] 
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164 First, a character list is displayed as shown in (d), and a screen for selecting the initial letter of 

the transit destination is displayed. 

166 If "A" is selected here, the reading shown in (e) will be a screen displaying a list of place 

names and landmarks starting with "A", so for example, "Atsugi Station" can be selected. 

When the first way destination is determined in this way, the screen of (f) for selecting the 

initial letter of the way destination similar to (d) is displayed for the second way destination 

input. If "i" is selected here, a screen displaying a list of place names and the like whose 

reading starts with "i" as shown in (g) of FIG. 6 is displayed. 

[0016] 
11s In addition to the preset list of place names, the "No item" button is also displayed on the 

screens (e) and (g) above, so if the place name you are going to go through is not in the list,, 

Press this "No item". 

11s Then, the screen for asking for the address, telephone number, etc. as shown in (h) is 

displayed, so input from the keyboard 54 and press the "Next" button. If the route 

destination can be recognized from the entered information, the message ''The route 

destination has been recognized" is displayed as shown in U). Here, if the transit destination 

cannot be recognized from the information input from the keyboard 54, the screen of (h) is 

repeated. 

[0017] 
187 When the route destination is recognized, the destination input process is started by pressing 

"Next" on the screen of U). 
189 Here, the destination is selected and input on the screens (k) and (m) similar to the route 

destination input process. When the destination is selected from the list or the destination is 

recognized by the information input from the keyboard 54, the confirmation screen of each 

waypoint and destination as shown in (n) is displayed, so the "OK" button is displayed. Select 

to finish entering the destination and destination. If you need to make changes, you can press 

the "Modify" button to return to the previous screen in sequence, so you can select or re

enter the keyboard. 

[0018] 
199 Returning to the flowchart, in step 102, information on whether or not charging at the 

destination is possible is input. 

201 Therefore, the display 50 displays a selection screen as shown in FIG. 7. If the operator knows 

that there is a charging facility at the destination, select the 'Yes" button, and if there is no 

charging facility or does not know that there is a charging facility, click the "Unknown" 

button. push. In step 103, it is checked which button is selected, and if there is no charging 

facility (unknown), the process proceeds to step 111, and if there is a charging facility, the 
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process proceeds to step 104. 

[0019] 
210 In step 104, as shown in FIG. 8, it is displayed that the information input is completed, and it 

waits for the "Next" button set on the screen to be pressed. 

212 When the "Next" button is pressed, in step 105, the optimum route to the destination is 

searched for using the map information of the DVD-ROM based on the information input as 

described above.While searching for the optimum route, the display 50 displays to that 

effect as shown in FIG. 9A. 

[0020] 
219 In step 106, using the remaining capacity of the battery 10 input from the battery control 

unit 26 at predetermined time intervals, the destination by the above optimum route (when a 

charging facility near the destination described later is selected or input is set). Calculates 

whether it is possible to drive to the charging facility). 

223 Then, when the remaining capacity is insufficient for traveling to the destination (or charging 

equipment), the required charging time is also calculated. 

[0021] 
22s In step 107, the above calculation result is checked, and if travel is possible, in step 108, as 

shown in FIG. 9B, the route from the current value to the destination via the route 

destination is displayed, and the optimum route is displayed. Notify that it is possible to drive 

with. 

232 Then, wait for the "Next" button set on the screen to be pressed. 

[0022] 
235 When the "Next" button is pressed, in step 109, the screen moves to an approval screen 

having an "OK" button and a "NO" button as shown in (c) of FIG. 9, and requests approval for 

driving on the optimum route ... 

239 Here, it is possible to select the change of the traveling section when there is a problem in the 

optimum traveling route due to circumstances.When the button is pressed, which button is 

pressed is checked in step 110, and if the "OK" button approves the running on the optimum 

route, this flow ends. 

[0023] 
246 The "Unknown" button is pressed when inputting information about the charging equipment 

in step 102, and in step 111 branched from step 103, the screen shown in FIG. 10 (a) is 
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displayed, and if charging is not performed, the next run will be hindered. Notify you of the 

possibility of exiting and wait for the "Next" button to be pressed. 

[0024] 
253 When the "Next" button is pressed, the process proceeds to step 112 to display the charging 

equipment near the destination. 

255 As shown in FIG.10 B, the position of the charging equipment is displayed together with the 

ring R indicating the distance from the destination at predetermined intervals around the 

destination, and when there are a plurality of charging equipments, the charging equipment 

is displayed. It is designed to be displayed in each direction. 

259 Here, the state where the A charging stand is located 500 m diagonally forward from the 

destination and the B charging stand is located approximately 1 km to the left of the 

destination is displayed. 

[0025] 
265 When the "Next" button is clicked on this screen, in step 113, the screen moves to the screen 

of (c) in FIG. 10 and it is confirmed whether or not the charging equipment displayed on the 

screen of (b) is desired to be used. I do. 

268 The operator presses the "OK" button if there is a charging facility that he/ she wants to use, 

and presses the "NO" button if there is none. 

[0026] 
213 When the "OK" button is pressed, the process proceeds to step 114, and the screen changes 

to the desired charging equipment selection screen shown in FIG. 10 (d). 

215 On this screen, the A charging stand and the B charging stand shown in the screen of FIG. 

10 Bare displayed in a list, and the "Next" button is displayed. The operator selects one from 

the displayed list of charging equipment. After that, when the "Next" button is pressed, the 

process proceeds to step 104. 

[0027] 
2s2 If there is no charging equipment desired to be used in the screen of FIG.10 (c) in step 113 

and the "NO" button is pressed, the process proceeds to step 115, the screen of FIG. 11 is 

displayed, and the vehicle travels back and forth. Ask if you want to do it. 

285 The operator presses the "OK" button on the screen when traveling back and forth, and 

presses the "NO" button when not traveling back and forth.When the "OK" button is pressed, 

the process proceeds to step 104. 
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[0028] 
291 When the "NO" button is pressed here, in step 116, the charging location designation screen 

shown in FIG. 12 (a) is displayed, and the address, telephone number, or most of the 

charging equipment desired by the operator is displayed. A near target is input from the 

keyboard 54. 

29s If the charging location cannot be recognized from the entered address or the like, the screen 

display of (a) is repeated.When the charging location is recognized, the process proceeds to 

step 117, and as shown in FIG. 12 (b), the fact that the charging location has been recognized 

and the recognized charging location are displayed, and then the process proceeds to step 

104. 

[0029] 
303 Next, when the check in step 107 determines that the vehicle cannot travel to the destination 

due to the remaining capacity of the battery 10, the vehicle proceeds to step 118 and travels 

along with the optimum route as shown in FIG. 13 (a). Display the screen to the effect that it 

is impossible. 

307 When the "Next" button is pressed on this screen, the screen of FIG. 13 Bis displayed, the 

charging time obtained in step 106 is shown as the minimum charging time, and it is 

confirmed whether or not charging is started. In addition to the "Charge" button, this 

confirmation screen also has a "Charge time specification" button so that you can specify a 

charging time that is different from the minimum charging time. The operator selects one of 

the buttons. 

[0030] 
316 In step 119, it is checked whether the "charge" button is pressed, that is, whether the start of 

charging is approved, and if the "charge" button is pressed, the process proceeds to step 109. 

318 When the "Charge time designation" button is pressed, the process proceeds to step 120 to 

display the desired charge time input screen as shown in FIG. 14 (a). When the operator 

inputs the desired time from the keyboard 54 on this input screen and the "Next" button is 

pressed, in step 121, the post-charging travelable area is displayed as shown in FIG. 14 (b). 

On this screen, the travelable range with the battery charged for the time entered in screen 

(a) is represented by the distance centered on the current value, and major landmarks such 

as hospitals and elementary schools are also displayed. To. 

[0031] 
328 When the "Next" button is pressed on this screen, in step 122, as shown in FIG. 14 (c), the 

"OK" button and the "NO" button ask whether or not to change the travel plan. Display the 

plan change screen. 

331 In step 123, it is checked which button is pressed, and when the "OK" button is pressed, the 
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process returns to step 101 and returns to the destination input screen from FIG. On the 

other hand, if the "NO" button is pressed, the process proceeds to step 124. In step 124, as 

shown in FIG. 14 (d), the same charging time as shown on the screen of FIG. 13 (b) is 

displayed, and it is announced that charging is necessary when heading to the original 

destination. And finish. 

[0032] 
340 If the "NO" button is pressed in the check of step 110 related to route approval, the process 

proceeds to step 125 and each section on the optimum travel route is selected as shown in 

FIG. 15 (a). Display the desired change section input screen that can be changed. 

343 When the section to be changed is selected with the button and the "Next" button is clicked, a 

message to search for another route of the selected section is displayed as shown in FIG. 15 

(b). Then, when the "Next" button on this screen is pressed, in step 126, a plurality of 

different routes excluding the optimum route in the desired change section are searched. 

[0033] 
350 In step 127, the search result is displayed on the screen as shown in FIG. 15 (c). 

351 Here, an example is shown in which three routes, another route 1 to another route 3, are 

searched and displayed when a route between the route destination 2 and the destination is 

selected as the desired change section.When the "Next" button is pressed on this other route 

display screen, the process proceeds to the travel route selection screen shown in FIG. 15 (d) 

in step 128. The operator selects one from a plurality of different routes displayed on the 

screen and presses the "Next" button. 

[0034] 
350 As a result, in step 129, the screen shifts to the travel route determination screen as shown in 

FIG. 15 (e), the selected alternative route is displayed, and it is calculated whether or not the 

travel to the destination by the alternative route is possible. After displaying the message to 

that effect, the process returns to step 106. 

[0035] 
361 In the above flow, step 101 constitutes the destination setting means in the invention, steps 

102 and 103 constitute a charging possibility determination means, and step 112 constitutes 

a charging equipment search means. 

310 Further, steps 105,109,110, 125-129 constitute a route setting means, steps 106 and 121 

are reachability determination means, steps 113 and 114 are charging equipment selection 

means, and steps 116 and 117 are charging equipment. The setting means, and step 120 

constitutes the charging time setting means. 
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[0036] 
377 This embodiment is configured as described above, and if the operator can input the 

destination together with the route destination and also determine whether or not the 

battery 10 can be charged at the destination based on the input information, if charging is 

possible. The reachability of whether or not the vehicle can travel to the destination with the 

remaining capacity of the current battery is calculated and displayed on the display 50. 

However, if the destination does not have a charging facility, the charging facility near the 

destination is displayed. It is displayed and selected, and it is determined and displayed 

whether or not the battery 10 can run to the charging facility with the remaining capacity of 

the battery 10. 

386 As a result, it is possible to prevent a situation in which the battery 10 has reached the 

destination but the remaining capacity of the battery 10 is exhausted and the next run 

cannot be performed. 

389 In addition, since the charging equipment near the destination can be known in advance, 

there is no need to search for the charging equipment near the destination. 

[0037] 
394 Also, instead of selecting the charging equipment near the destination, the operator can input 

the charging equipment by himself, so we decided to use the charging equipment that we are 

familiar with and judge whether it is reachable or not. You can also do it. 

397 Similarly, it is possible to determine whether or not the reciprocating travel from the current 

location to the destination is possible with the remaining capacity of the battery 10 by the 

operator's selection operation, so that the options for the travel plan are expanded. 

[0038] 
403 Then, when it is possible to travel to the destination or the charging facility with the 

remaining capacity of the battery 10, the display 50 indicates that the vehicle can travel 

along with the route, so that the route from the current location to the destination directly or 

selected., You can go to the destination with peace of mind after understanding and 

understanding the route to the destination, the round-trip route, etc. via the charging 

equipment set as input. 

409 On the other hand, when it is impossible to travel to the destination or the charging 

equipment due to the remaining capacity of the battery 10, the minimum charging time 

required to reach the destination or the charging equipment is calculated and displayed on 

the display 50. You can clearly know the required charging time. 

[0039] 
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416 Further, the operator can arbitrarily set the charging time. For example, when the charging 

time is set shorter than the above-mentioned minimum charging time, the remaining capacity 

of the battery 10 at the time when the charging is completed is calculated. Since the 

reachable range of the remaining capacity is displayed on the display 50, the travel plan can 

be changed within the reachable range. 

[0040] 
424 As for the route to the destination, the optimum route is calculated based on the map 

information, so that the destination can be reached most efficiently. 

426 Then, since the operator can select another route, it is possible to know whether or not the 

remaining capacity of the battery 10 is reachable for any route. 

[0041] 
431 In the embodiment, the input/ operation unit 52 is composed of the keyboard 54 and the 

touch panel 56, but the input/ operation unit 52 is not limited to this, and various man 

machines such as those by voice recognition and those by image recognition in the line-of

sight direction are used. An interface can be adopted. 

435 Further, the screen display on the display is merely an example, and any display form can be 

adopted. 
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CF01--l)01 ·-0~~--07--A-·NPL-·043·· 
Other.pdf 

CF01--001--02--07--A-NPL--032·· 
Othm-pages-173-344.pdf 

CF01 -001 -02-0-7-A-NPL-035-
Other.pdf 

CF01 -001 -02-07-A-f\JPL-034~ 
OtheLpdf 

CF0·1 -001-02-07-A-NPL-047-
Other.pdf 

434B3A4E819EF2CF4F78C0A3635FCFC0C3C0EDD6A3A8195A 
0FAF7D8F3D14E636138686BFAFD281O5385DD07FB976DCF4F 
8830CD0CE65802C6C86929A5DE89B7A 

12C13DC2C574D58FF8417F5FE317557CFF4258BBAD0207D29 
0B33603F53F3078517819AD5EAB0883C371A4B60D92A57E694 
00F14CE06F4B2082F5BEF60E5B3A0 

807CEF93E0107349347CFC5E6F3283A09A022D539149B1D75C 
12339E1EE5AFA7063BAF533D43DF84B5A6773275B13FAC2BA 
59BA04BF981474A79CE05789E8E2D 

6A90E9A27ABA79A766669669FA5275A5F96E232F3FC5C615A7 
138FBA23CAC179E3A668EC7304A19480E78195229F11C4A7B 
O2C6A088EB7FDA0844B92ACC44518 

36E09954326O19065C3C02B709E171E2D8B966AC5F114FFF0D 
890AC33183O6E95E5A9CB93C19F3D24902EB20857AB6F7E7E 
C6D9F4E56213D075434B9B9B266C6 

45D2FA043A6986048B1A7F1B03D85A2D674591054A569C9B50 
982AA3801EE13E409BFFD5DCAABF038C027A8A0EA5A5486C 
F9BA1D0D8A0F6O0869C336E00FA51A 

1E1D4C7E936F56F8O5124908CA452F7660300F12087AC6ED37 
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5EF7F687551F7D5776CADAEDEF597787ABEB08A2FC78DC16 
695F4FC2620893683993CBA049F0AB 

CF01 -001-02-07-A-f\JPL-049.pdf 8426F34CF1891 0C8560CF205B028DFD2B3ACCFE2CDCA9ED6 
6F0E2A828121A4F578266599181C039416B051CFE2F7BE388E 
573EE34CEF0BF82627DAA2F2FF9BA0 

CF0·1 -001-02-07-A-NPL-044-
Other.pdf 

9E04C8349A50585273AAFF16F8E85E775433F89328533O8D5C 
824A35C9AFA972DD2A1A9A02A489D894988A810AD78C2523E 
739D83032796E7F96AC0E8F94B8BA 

CF01-00·1 ~02~07-A-hlPL-050.pdf 42.1744631 EF6C2877352A6922020713BE8FDE87423C92F957F 
8018C2E96797F5644F95CE7C91060356137DF6DCFC107100D3 
5·18BDC56ED1AC178CD28AD526F70 

CF0·1 ~001-02-07-A-NPL-045-
O!hm.pdf 

CF01--001--02--0T-A-NPL--046·· 
Othm.pdf 

6503D5887AA2481ACDEDD2CBF8ECFA92999A1E0A9EB900D8 
31753926C6E400084984832FBFFC2289D106806229BDFE4EE8 
2CEB42AA4D0489611BE81D01303728 

DDDB598D5788AE5C286BE0810D887B32294F044AE61928898 
97CE37F9165CA255671DF44961F25BE5F2DFB301CF7151EE1 
705C44BC39C140494C3F8092D96587 

C71DACB81611034CFD4E001C0887A966204699491C3A51E44 
BFAC4CE90406AC0F1880AD55F012271974146ECA6CE3E1C66 
722OD39C828EA9CBFE4A3A52995700 

CF01 -001 -02-07-B-NPL-003.pdf FDB267B3E50420898EFAEA4F0B8299E6O0859D88E19109O7B 
EFCC98CE548A7E2376B96B57824161A545003E84F971C88895 
17F779C9A961CD97O6O5E2EA44650 

CF01 -001 -02-07-B-f\JPL-002.pdf 8589O7287AD68DE9EC584386E56A4B707E7676DF793516A256 
74C6FD3189FD986AEBA0C8109253F56E1618821O560160F2A 
040761C8AC0EE5991BF097O645441 

CF0·1 -001-02-07-B-NPL-004.pdf 65873C·1A63F6F3FA372.lAACC128EE390353F956778282A53F0 
679F783CB55546D7F5109E77A89139A9B345AE6E373A1482CD 
2965D053702C3AC566B500CECDFB 

CF01-00·1 -02-07-8-NPL-006.pdf CB25438D1 F03372DD4480BC22EA97DA4424BDBAF6050CD·13 
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4O885O25893DAE434C57C0C24C0D9503CB1AB1BF063897C6 
B352C7F8B3FD49F8D44F512C6CE0FC48 

CF01 -001 -02-07-B-f\JPL-007.pdf 2893D19D41 FD356B3DA7203BAC425B4AD7E095BEC9B03AFJ.\ 
4371884408EE7C3A9C86B40E1D9709A69337069DCD5E242BF 
AB1A9B6350477933E3827148B502437 

CF0·1 -001-02-07-8-NPL-005.pdf 684O8588F5D7854EE9467F4F3·1 0E52?1·19DB0958E88BD558DA 
1D9A7373A2AD1EB2O05F19F4E41F0630D4E93A21B237384CA 
41C91616648A71CCC08FE11OD7B1C 

Tl·1is Ackno1,vledgement Receipt evidences receipt on the noted date by the USPTO ol the indicated documents. characterized 

by Fie appl,cant, w,d including page counts, where app::cab,e. It serves as evidence of receipt sirnilar to a Post Card, as 
descntied in MPEP 503. 

ll a new application is being liled and the applicat:on inc,udes the rieceSsary componer1!s lor J::ing date (see 37 CFR i .53(b)·(d) 
and MPEP 506), a Filing Receipt (:37 CFF{ 1.54) wil! be issued in clue course and tile ciate s!lown on this Acknowledgement 

Receipt 1Nill estab!isl1 the filing date of the application 

National Stage of an !ntemationa! Appl!cation um:lei-35 LLS.C. 371 

If a timeiy submission to enter the nationa! staqe of an intema.tional application is compliant with tl:e conditions of 35 U.S.C. 

371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a national stage 
sub,,1ission under ~15 U.S.C. 37·1 will b,,, ,ssu,x: in addition to the Fiiing Heceipt in due course. 

New internationi:i! Application Filed with the USPTO as a Receiving omce 

If a new ,nternationa! app:ication is being f:led w,d !he interna!iona, application includes the necessa:y components for an 

interna!ional li:,nq dat;:i (see PCT Ar!ic:le 11 and MPEY i 810), a f.,jotification of the International Appl,cation ~~umber and of the 

International Filinq Date (Fmm PCT/R0/105) will be issueci in due course, subject to prescriptions conce:11ing national security, 
and Fie date sriown on U1is Acknowledgernent Receipt will establish the internationa, liling date of the applica!ion. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

18/340,781 06/23/2023 Jeffrey R. Ambroziak 

89411 7590 08/22/2023 

RowanTree Law Group, PLLC 
90 Grove Street 
Suite 205 
Ridgefield, CT 06877 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

CFO 1-001-02-07 

CONFIRMATION NO. 

8229 

EXAMINER 

ART UNIT PAPER NUMBER 

3649 

NOTIFICATION DATE DELIVERY MODE 

08/22/2023 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

eP AIR@rowantreelaw.com 

PTOL-90A (Rev. 04/07) 

IPR2025-00152 
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Decision Granting Request for 
Prioritized Examination (Track I) 

Application No. 
18/340,781 

Examiner 

CHERYL P GIBSON 
BAYLOR 

1. THE REQUEST FILED 23 June 2023 IS GRANTED. 

Applicant(s) 

Ambroziak et al. 

Art Unit 
OPET 

The above-identified application has met the requirements for prioritized examination 
A. ~ for an original nonprovisional application (Track I). 
B. D for an application undergoing continued examination (RCE). 

AIA (FITF) Status 
No 

2. The above-identified application will undergo prioritized examination. The application will be 
accorded special status throughout its entire course of prosecution until one of the following occurs: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

filing a petition for extension of time to extend the time period for filing a reply; 

filing an amendment to amend the application to contain more than four 
independent claims, more than thirty total claims, or a multiple dependent claim; 

filing a request for continued examination ; 

filing a notice of appeal; 

filing a request for suspension of action; 

mailing of a notice of allowance; 

mailing of a final Office action; 

completion of examination as defined in 37 CFR 41.102; or 

abandonment of the application. 

Telephone inquiries with regard to this decision should be directed to CHERYL GIBSON BAYLOR at 

(571 )272-3213. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282. 

/CHERYL GIBSON BAYLOR/ 
Paralegal Specialist, OPET 

U.S. Patent and Trademark Office 

PTO-2298 (Rev. 02-2012) 
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UNITED STATES PATENT AND TRADEMARK 0FFIGE 

APPLICATION NUMBER 

18/340,781 

89411 
RowanTree Law Group, PLLC 
90 Grove Street 
Suite 205 
Ridgefield, CT 06877 

FILING OR 371(C) DATE 

06/23/2023 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Jeffrey R. Ambroziak CFO 1-001-02-07 
CONFIRMATION NO. 8229 

PUBLICATION NOTICE 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*OC000000064060281 * 

Date Mailed: 11/02/2023 

Title:SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUl)-BASED CHARGING OF 
ELECTRIC VEHICLES 

Publication No.US-2023-0352963-A 1 
Publication Date:11 /02/2023 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set 
forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, 
Public Records Division, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently https://portal.uspto.gov/pair/ 
PublicPair. Prior to publication, such status information is confidential and may only be obtained by applicant 
using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 
89411 7590 01/24/2024 

RowanTree Law Group, PLLC BORISSOV, !GORN 

90 Grove Street 
Suite 205 ART UNIT PAPER NUMBER 

Ridgefield, CT 06877 3649 

DATE MAILED: 01/24/2024 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

18/340,781 06/23/2023 Jeffrey R. Ambroziak CF0l-001-02-07 8229 

TITLE OF INVENTION: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF ELECTRIC VEHICLES 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $480 $0.00 $0.00 $480 04/24/2024 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C.151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part Bis filed, a request to reapply a previously paid issue fee must be 
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system. 

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 
Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

89411 7590 01/24/2024 

RowanTree Law Group, PLLC 
90 Grove Street 
Suite 205 
Ridgefield, CT 06877 

APPLICATION NO. FILING DATE 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the 
USPTO via the USPTO patent electronic filing system or by facsimile to (571) 
273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

18/340,781 06/23/2023 Jeffrey R. Ambroziak CF0l-001-02-07 8229 

TITLE OF INVENTION: SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUI)-BASED CHARGING OF ELECTRIC VEHICLES 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $480 

EXAMINER ART UNIT 

BORISSOV, IGOR N 3649 

I. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AW122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AW47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

705-007360 

2. For printing on the patent front page, list 
(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$480 04/24/2024 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: DissueFee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via the USPTO patent electronic filing system O Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (11/23) Approved for use through 03/31/2026 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

18/340,781 06/23/2023 Jeffrey R. Ambroziak 

89411 7590 01/24/2024 

RowanTree Law Group, PLLC 
90 Grove Street 
Suite 205 
Ridgefield, CT 06877 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

CF0l-001-02-07 8229 

EXAMINER 

BORISSOV, !GORN 

ART UNIT PAPER NUMBER 

3649 

DATE MAILED: 01/24/2024 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination ( or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 199 5, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. The United States Patent and Trademark 
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO's system of 
records is used to manage all applicant and owner information including name, citizenship, residence, post office 
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/ 
owner's activities in connection with the invention for which a patent is sought or has been granted. The applicable 
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM- 7 Patent 
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). 

https ://ww1.vg_ovlnJo._gov/conten1Jpkg/FR--20_l_3_ -03 -29!pdtJ20 [_3--0 734 lJKlf 

Routine uses of the information in this record may include disclosure to: 

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law; 

2) a federal, state, local, or international agency, in response to its request; 

3) a contractor of the USPTO having need for the information in order to perform a contract; 

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires 
disclosure of the record; 

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the 
individual has requested the Member's assistance with respect to the subject matter of the record; 

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to 
opposing counsel in the course of settlement negotiations; 

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records 
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations 
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make 
determinations about individuals; 

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)); 

9) the Office of Personnel Management (OPM) for personnel research purposes; and 

IO)the Office of Management and Budget (0MB) for legislative coordination and clearance. 

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine 
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration 
of the patent. 
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Notice of Allowability 

Application No. 
18/340,781 
Examiner 
IGOR N BORISSOV 

Applicant(s) 
Ambroziak et al. 
Art Unit I AIA (FITF) Status 
3649 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 8/22/2023. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-17. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. ~ Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 08/04/2023; 08/04/2023. 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/IGOR N BORISSOV/ 
Primary Examiner, Art Unit 3649 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20240117 
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Application/Control Number: 18/340,781 
Art Unit: 3649 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

The present application is being examined under the pre-AIA first to invent 

provisions. 

Status of the Application 

Page 2 

The current application filed 06/23/2023 is a continuation of 17/826,229, filed 

05/27/2022 

17/826,229 is a continuation of 17/306,776, filed 05/03/2021 

17/306,776 is a continuation of 17/012,325, filed 09/04/2020, now U.S. Patent 

10998753 

17/012,325 is a continuation of 15/848,017, filed 12/20/2017, now U.S. Patent 

10819135 

15/848,017 is a continuation of 12/502,041, filed 07/13/2009, now U.S. Patent 

9853488 

12/502,041 Claims Priority from Provisional Application 61 /134,646, filed 

07/11/2008, now U.S. Patent 9,853,488 

Claims 1-17 have been examined in this application. This communication is 

the first action on the merits. 

Information Disclosure Statement 

The information disclosure statements (IDS) submitted on 08/04/2023 are 

being considered by the examiner. The submission is in compliance with the provisions 

of 37 CFR 1.97. 
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Application/Control Number: 18/340,781 
Art Unit: 3649 

Allowable Subject Matter 

Claims 1-17 are allowed. 

The following is an examiner's statement of reasons for allowance: 

Page 3 

As per independent claims 1, 6 and 11 the best prior art of record, Hafner et al. 

US 2009/0313174 A 1, Pryor US 7,402,978; Pollack et al. US 2008/0039989 A 1, and 

Straube/ US 2009/0139781 A 1, neither anticipates, nor, alone or combined, renders 

obvious as a whole, the specific combination of the inventive features as currently 

recited in the independent claims. 

Search and Prior Art 

A comprehensive search of prior art has been conducted. The following 

references not relied upon is considered pertinent to applicant's disclosure have been 

uncovered during the search: 

Failing - US 2011/0302078 A1 - discloses a method, computer-readable 

medium, and system for managing a transfer of energy for charging a vehicle, utilizing a 

GUI including a slider. In use, slider 1056 may be moved (e.g., to the left, to the right, 

etc.) to specify a capacity level measured in percent, a unit of energy, etc.Fig. 10. 

[0248]; [0249]; [0251] 

... 1()40 
1056 \...1034 

75 

Current Level: I .™ I Desired level: I ~ 
Energy Transfer Parameters: ( ~ I 
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Application/Control Number: 18/340,781 Page 4 
Art Unit: 3649 

Eberhard et al. - US 2009/0143929 A 1 - discloses a method and apparatus that 

allows the end user to optimize the performance of an all-electric or hybrid vehicle and 

its charging system for a desired mode of operation, utilizing slide switches and displays 

500 and 600 to select charging modes. Figs. 5 and 6; [0053] 

FIG.5 

500 
J 

/ 

_[001J [so1l ( 007 J I 607 I 

[ eo1 j [ 607] 

F!G,6 

MIFTAKHOV et al. - US 2016/0236585 A1 -discloses a system for charging an 

electric or hybrid-electric vehicle utilizing a GUI provided on a user device, wherein the 

user can interact with sliding widgets to optimize vehicle charging. Fig. 4; [0054] 

Figure 4 
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Application/Control Number: 18/340,781 
Art Unit: 3649 

Page 5 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submission should be clearly labeled "Comments on 

Statement of Reason for Allowance". 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Igor Borissov whose telephone number is 571 -272-
6801. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, JOSHUA MICHENER can be reached on 571-272-1467 

The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/IGOR N BORISSOV/ 
Primary Examiner, Art Unit 3649 
01/18/2024 
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Application/Control No. Applicant(s)/Patent Under 
18/340,781 Reexamination 

Notice of References Cited 
Ambroziak et al. 

Examiner Art Unit 
IGOR N BORISSOV 3649 Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification 
Country Code-Number-Kind Code YYYY-MM-DD 

* A U S-20110302078-A 1 2011-12-08 Failing; Bryan Marc B60L53/126 700/297 

* B U S-20090143929-A 1 2009-06-04 Eberhard; Martin Forest B60L3/0046 903/907 

* C U S-20160236585-A 1 2016-08-18 MIFTAKHOV; VALERY B60L53/665 1 /1 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name CPC Classification 
Country Code-Number-Kind Code YYYY-MM-DD 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in YYYY-MM-DD format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20240117 

IPR2025-00152 
Tesla EX1002 Page 310



Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 

18/340,781 

Examiner 

IGOR N BORISSOV 

H02J7/1446 B60L55/00 B60L53/126 B60L55/00 B60L53/126 

B60L53/64 B60L53/14 B60L53/305 B60L53/665 B60L53/65 

B60L3/12 B60L8/003 G06Q30/0283 G06Q30/04 G06Q50/06 

B60L2240/72 Y02T10/72 Y02T90/167 B60L2260/54 B60L2250/16 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

705 7.36 

Applicant(s)/Patent Under Reexamination 

Ambroziak et al. 

Art Unit 

3649 

Date Examiner 

01/16/2024 IB 

01/16/2024 IB 

01/16/2024 IB 

01/16/2024 IB 

Date Examiner 

Date Examiner 

01/16/2024 IB 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

Search Notes 

Search Notes Date Examiner 

Key terms search 01/16/2024 IB 

Classification search in combination with key terms 01/16/2024 IB 

Inventor's name search 01/16/2024 IB 

Backward or Forward search for pertinent references 01/16/2024 IB 

Search has been conducted in US and Foreign databases 01/16/2024 IB 
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Primary Examiner, Art Unit 3649 

U.S. Patent and Trademark Office 
Page 1 of 2 
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Search Notes 
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US Subclass/CPC Group 
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Primary Examiner, Art Unit 3649 
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Y02E t? 60 rnr 
Y02T rnf 10 rnf 

NONE 

(Assistant Examiner) 

/IGOR N BORISSOV/ 
Primary Examiner, Art Unit 3649 

(Primary Examiner) 
U.S. Patent and Trademark Office 
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I 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 
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I 2019-02-01 
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A 2013-01-01 
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A 2013-01-01 
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A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 
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Issue Classification 

CPC 

Symbol 

Y02T rnr 10 rnr 
Y02T rnr 10 rnr 
Y02T mt 90 mt 
Y02T mt 90 mt 
Y02T rnr 90 rnr 

CPC Combination Sets 

Symbol 

Application/Control No. 

18/340,781 

Examiner 

IGOR N BORISSOV 

72 

7072 

12 
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167 
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NONE 

(Assistant Examiner) 
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Primary Examiner, Art Unit 3649 

(Primary Examiner) 
U.S. Patent and Trademark Office 
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Type Version 
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A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 17 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

H02J 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

705 

CROSS REFERENCES(S) 

CLASS 

NONE 

(Assistant Examiner) 

/IGOR N BORISSOV/ 
Primary Examiner, Art Unit 3649 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 
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Examiner 
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Applicant(s)/Patent Under Reexamination 

Ambroziak et al. 

Art Unit 

3649 

I r I 14 

SUBCLASS 
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Total Claims Allowed: 

(Date) 17 
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Part of Paper No.: 20240117 
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Issue Classification 
Application/Control No. 

18/340,781 

Examiner 

IGOR N BORISSOV 

Applicant(s)/Patent Under Reexamination 

Ambroziak et al. 

Art Unit 

3649 

~ Claims renumbered in the same order as presented by applicant ~ CPA □ T.D. □ R.1.47 
CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 10 10 
2 2 11 11 
3 3 12 12 
4 4 13 13 
5 5 14 14 
6 6 15 15 
7 7 16 16 
8 8 17 17 
9 9 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 17 

/IGOR N BORISSOV/ 17 January 2024 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 3649 

(Primary Examiner) (Date) 11 7 

U.S. Patent and Trademark Office Part of Paper No.: 20240117 
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Receipt date: 08/04/2023 

Doc code: IDS PTO/SB/08a (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 18340781 

Filing Date 2023-06-23 

INFORMATION DISCLOSURE First Named Inventor I Jeffrey R. Ambroziak 
STATEMENT BY APPLICANT 

Art Unit 3649 
( Not for submission under 37 CFR 1.99) 

Examiner Name I TBD 

Attorney Docket Number CF01-001-02-07 

U.S.PATENTS IRemovel 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS IRemovel 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages, Columns, Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 □ 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

,_ 
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Receipt date: 08/04/2023 

Application Number 18340781 

Filing Date 2023-06-23 

INFORMATION DISCLOSURE First Named Inventor I Jeffrey R. Ambroziak 
STATEMENT BY APPLICANT 

Art Unit 3649 
( Not for submission under 37 CFR 1.99) 

I TBD Examiner Name 

Attorney Docket Number CF01-001-02-07 

1 Office Action dated August 5, 2022 for US App. No. 17 /829,412 (pages 1-4) □ 

2 Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated August 12, 2013; 15 pps. □ 

3 Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated December 15,2011; 9 pps. □ 

4 Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated January 7, 2013; 17 pps. □ 

5 Office Action for Application No. 15/848,017 (Attorney Docket No. CF01-001-02-01) dated January 17, 2020; 21 pps. □ 

6 
Website: The Tesla Roadster (first generation) Drive Zero Car Guide-Drive Zero "https://www.drivezero.com.au/cars/ 

□ tesla/tesla-car-guides/tesla-roadster-1-guide/" download date Oct. 21, 2019; 21 pps. 

7 
Wikipedia (R) download for article title "Better Place", http://en.wikipedia.org/wiki/Better_Place, dated Dec. 12, 2013; 

□ 14 pps. 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature I /IGOR N BORISSOV/ (01/16/2024) I Date Considered I 0111612024 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N"B/ 
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Receipt date: 08/04/2023 

Application Number 18340781 

Filing Date 2023-06-23 

INFORMATION DISCLOSURE First Named Inventor I Jeffrey R. Ambroziak 
STATEMENT BY APPLICANT 

Art Unit 3649 
( Not for submission under 37 CFR 1.99) 

I TBD Examiner Name 

Attorney Docket Number CF01-001-02-07 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

[8] A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Carson C.K. Fincham, Reg. No. 54,096/ Date (YYYY-MM-DD) 2023-08-04 

Name/Print Carson C.K. Fincham Registration Number 54096 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 08/04/2023 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
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(smart ADJ phone)) 

77 AND "6323775".pn. 

((predetermined OR 
desired) WITH charg$3 
WITH level WITH 
(alert$3 OR alarm$3 
OR notif$4 OR 
notification)) AND 
(mobile OR cellular OR 

USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

04:34 PM 

2022/07/28 
04:34 PM 

2022/07/28 
04:35 PM 

2022/07/28 
04:36 PM 

2022/07/28 
04:37 PM 

2022/07/28 
04:40 PM 

2022/07/28 
04:41 PM 

2022/07/28 
04:42 PM 

2022/07/28 
04:45 PM 

2022/07/28 
04:47 PM 

2022/07/28 
04:57 PM 

2022/07/28 
05:00 PM 
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L80 57 

L81 1 

L82 0 

L83 35 

L84 7 

L85 1 

L86 703 

L87 3823 

L88 222047 

L90 1734 

L91 84 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

(smart ADJ phone)) 
AND (charg$3 WITH 
(electric near3 vehicle) 
OR battery) 

((predetermined OR 
desired) WITH charg$3 
WITH level WITH 
(alert$3 OR alarm$3 
OR notif$4 OR 
notification)) WITH 
(mobile OR cellular OR 
(smart ADJ phone)) 
AND (charg$3 WITH 
(electric near3 vehicle) 
OR battery) 

80 AND "8676273".pn. 

((predetermined OR 
desired) WITH charg$3 
WITH level WITH 
(alert$3 OR alarm$3 
OR notif$4 OR 
notification)) AND 57 

57 AND (alert$3 OR 
alarm$3 OR notif$4 OR 
notification) AND 
(charg$3 WITH level) 

(mobile OR cellular OR 
(smart ADJ phone)) 
AND 83 

84AND 
"20090021385" .pn. 

(solar WITH panel$1 
WITH vehicle WITH 
(hood OR roof)) AND 
(electric WITH 
vehicle$1) 

charg$3 WITH second 
WITH (electric near3 
vehicle$1) WITH first 

charg$3 WITH second 
WITH (electric near3 
vehicle$1) WITH first 
(electric near3 
vehicle$1) 

22 AND (charg$3 WITH 
second WITH (electric 
near3 vehicle$1) WITH 
first WITH (electric 
near3 vehicle$1)) 

22 AND (park$3 WITH 
charg$3 WITH second 
WITH (electric near3 
vehicle$1) WITH first 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/07/28 
05:01 PM 

2022/07/28 
05:07 PM 

2022/07/28 
05:10 PM 

2022/07/28 
05:12 PM 

2022/07/28 
05:12 PM 

2022/07/28 
05:14 PM 

2022/07/28 
05:19 PM 

2022/07/28 
05:45 PM 

2022/07/28 
05:45 PM 

2022/07/28 
05:46 PM 

2022/07/28 
05:46 PM 
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L92 1650 

L93 245 

L94 45 

L95 200 

L96 93 

L97 13 

L98 26 

L99 16 

L 100 16 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

WITH (electric near3 
vehicle$1)) 

90 NOT 91 

transmitting WITH 
charge WITH second 
WITH vehicle 

92 AND 93 

93 NOT 94 

95 AND (connect$3 
WITH second WITH 
vehicle) 

("20160129793"1"72467 
7 4"1"20170136881 "1"20 
140306063"1"9566868"1 
"20020096412"1"20100 
121509"1"7275718"1"83 
68348"1"20160303986"1 
"9407105"1"201702256 
82"I"20150336677").PN 

("4617506" I "5202617" 
I "5323099" I "5548200" 
I "5573090" I "5963013" 
I "6339736" I "6826460" 
I "6963186" I "7602143" 
I "7619319" I "8384358" 
I "20090082957 I 
"20090114463" 
"20090192660" 
"20090312903" 
"20100049737" 
"20100065344" 
"20100071979" 
"20100289451" 
"20110025267" 
"20110055037" 
"20110191186" 
"20110251935" 
"20110295444" 
"20130221918").pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("4617506").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("3466453" I "4079304" 
I "4157 492" I "4277692" 
I "4366430" I "4617506" 
I "4726786" 1 "4885524" 
I "569781 O" I "5766020" 
I "5936381" I "5965998" 
I "7145788" I 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/07/28 
05:49 PM 

2022/07/28 
05:50 PM 

2022/07/28 
05:50 PM 

2022/07/28 
05:52 PM 

2022/07/28 
05:53 PM 

2022/07/28 
06:08 PM 

2022/07/28 
06:10 PM 

2022/07/28 
06:27 PM 

2022/07/28 
06:33 PM 
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L 101 2930 

L 102 376 

L 103 521 

L 104 24 

L 105 352 

L 106 0 

L 107 1 

L 108 7 

L 109 3 

L 110 1 

L111 0 

L112 1 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

"20040062059" I 
"20040145340") .pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

charg$3 WITH 
(preference$1 OR 
instruction$1) WITH 
(mobile OR cellular OR 
(hand ADJ held) OR 
(smart ADJ phone) OR 
smart$1 phone) 

101 AND (charg$3 
WITH (electric near3 
vehicle$1) ) 

charg$3 WITH 
(preference$1 OR 
instruction$1) WITH 
((minimum OR 
predetermined) WITH 
level) 

102 AND 103 

102 NOT 104 

"20040010358" .pn. 
AND charg$3 AND 
(schedul$3 OR 
preference$1) AND 
mobile 

"20040010358" .pn. 
AND (schedul$3 OR 
preference$1) AND 
mobile 

("4800328" "5669470" 
"7880337").pn. 

("4800328" "5669470" 
"7880337").pn. 

("4800328" "5669470" 
"7880337").pn. AND 
sensor AND parking 

"20090189807" .pn. 
AND temperature AND 
park$3 AND pet$1 

"20090189807" .pn. 
AND (temperature OR 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/07/28 
06:43 PM 

2022/07/28 
06:44 PM 

2022/07/28 
06:45 PM 

2022/07/28 
06:45 PM 

2022/07/28 
06:48 PM 

2022/07/28 
06:53 PM 

2022/07/28 
06:53 PM 

2022/07/29 
06:06 PM 

2022/07/29 
06:06 PM 

2022/07/29 
06:07 PM 

2022/08/01 
01 :29 PM 

2022/08/01 
01 :29 PM 
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L113 3 

L114 22 

L115 0 

L116 0 

L117 20 

L118 13 

L119 7 

L120 2 

L121 1 

L122 1 

L123 1 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

park$3 OR pet$1) 

"20090130965" .pn. 
AND (temperature OR 
park$3 OR pet$1) 

(cost WITH (charg$3 
near3 level) WITH 
preference$1 WITH 
charging) 

((smart ADJ phone) OR 
smart$1phone OR 
mobile OR (hand ADJ 
held) ) WITH (cost 
WITH (charg$3 near3 
level) WITH 
preference$1 WITH 
charging) 

((smart ADJ phone) OR 
smart$1phone OR 
mobile OR (hand ADJ 
held)) SAME (cost 
WITH (charg$3 near3 
level) WITH 
preference$1 WITH 
charging) 

((smart ADJ phone) OR 
smart$1phone OR 
mobile OR (hand ADJ 
held)) AND (cost WITH 
(charg$3 near3 level) 
WITH preference$1 
WITH charging) 

117 AND 22 

117 NOT 118 

114NOT117 

"7402978" .pn. 

"7402978" .pn. AND 
((common WITH outlet) 
OR building) 

"7949435".pn. AND 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/08/01 
01 :32 PM 

2022/08/01 
01 :48 PM 

2022/08/01 
01 :49 PM 

2022/08/01 
01 :50 PM 

2022/08/01 
01 :50 PM 

2022/08/01 
01 :50 PM 

2022/08/01 
01 :51 PM 

2022/08/01 
01 :52 PM 

2022/08/24 
06:51 PM 

2022/08/24 
06:56 PM 

2022/08/24 
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L124 1 

L125 1 

L126 1 

L127 82 

L128 43 

L129 14 

L130 1 

L131 15 

L132 1 

L133 1 

L134 1 

L135 1 

L136 1 

L137 1 

L138 1 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

((common WITH outlet) 
OR building) 

"7949435".pn. AND 
(grid WITH 
residence$1) 

"7949435".pn. AND 
(grid WITH 
residence$1) AND (wall 
WITH receptacle) AND 
(wall WITH outlet) 

"5,642,270".pn. 

((wall near3 mount$3) 
WITH ((charg$3 near3 
device ) OR charger)) 
AND ( electric WITH 
vehicle$1) AND 
(charg$3 WITH 
batter$3) 

127 AND grid 

127 AND ((back OR 
sell$3 OR return$3 ) 
WITH grid) 

"8299754".pn. 

("5202617" I "5803215" 
I "5847537" I "6232743" 
I "6371230" 1 "6614204" 
I "7256516" I "7259664" 
I "20060028178" I 
"20060060236" I 
"20090079389" I 
"20090082957" I 
"2009031317 4" I 
"20100145717" I 
"20100161482") .pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

"5202617".pn. AND 131 

"5803215".pn. AND 131 

"20060028178" .pn. 
AND 131 

"7256516".pn. AND 131 

"20090082957" .pn. 
AND 131 AND distance 

"2009031317 4" .pn. 
AND 131 

"5,790,976".pn. AND 
distanc$3 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

06:58 PM 

2022/08/24 
07:00 PM 

2022/08/24 
07:01 PM 

2022/08/24 
07:18 PM 

2022/08/24 
09:03 PM 

2022/08/24 
09:03 PM 

2022/08/24 
09:04 PM 

2022/08/24 
09:10 PM 

2022/08/24 
09:11 PM 

2022/08/24 
09:22 PM 

2022/08/24 
09:24 PM 

2022/08/24 
09:27 PM 

2022/08/24 
09:28 PM 

2022/08/24 
09:28 PM 

2022/08/24 
09:30 PM 

2022/08/24 
11 :57 PM 
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L139 10 

L140 2 

L141 6 

L142 1 

L143 48 

L144 44 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

("20040010358"1"20090 
021385"1"20110089887 
"1"4617506"1"4800328"1" 
5669470"1"7 402978"1"7 
443049" 1"788033 7"1"79 
49435").PN. 

("20040010358"1"20090 
021385"1"20110089887 
"1"4617506"1"4800328"1" 
5669470"1"7 402978"1"7 
443049" 1"788033 7"1"79 
49435").PN. AND 
(charging WITH 
station$1) 

"2,589,453" 

"2,589,453".pn. 

("7 402978"1"7 443049"1" 
7880337"1"2009013096 
5"1"7358701"1"7778746" 
1"7827120"1"4800328"1" 
20080243331 "1"767156 
7"1"7683570"1"7849944" 
1"7956570"1"201101483 
56"1"5892346"1"705534 
0"1"7761203"1"5669470" 
1"4347 472"1"6618650"1" 
6727708"1"7782021 "1"4 
617506"1"20080162305 
"1"20090189807"1"2009 
0313034"1"5790976"1"7 
698078"1"7949435"1"20 
090089254"1"20090139 
781 "1"5623194"1"20040 
010358"1"20090021385 
"1"20080039989"1"2008 
0275848"1"2009031317 
4"1"5487002"1"5710502" 
1"8531162"1"201100898 
87"1"20030152088"1"20 
080040223"1"20090001 
927"1"20090030712"1"6 
421600"1"6586940"1"81 
98856").PN. 

(solar wtih vehicle$1) 
AND 
("7 402978"1"7 443049"1" 
7880337"1"2009013096 
5"1"7358701"1"7778746" 
1"7827120"1"4800328"1" 
20080243331 "1"767156 
7"1"7683570"1"7849944" 
1"7956570"1"201101483 
56"1"5892346"1"705534 
0"1"7761203"1"5669470" 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/08/25 
12:21 AM 

2022/08/25 
12:21 AM 

2022/08/25 
12:39 AM 

2022/08/25 
12:40 AM 

2022/09/12 
04:19 PM 

2022/09/12 
04:21 PM 
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L145 30 

L146 1 

L147 44 

L148 5 

L149 0 

L150 1 

L151 40 

L152 15 

L153 1 

L154 0 

L155 1 

L156 0 

L157 1 

L158 1 

L159 1 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

1"4347 472"1"6618650"1" 
6727708"1"7782021 "1"4 
617506"1"20080162305 
"1"20090189807"1"2009 
0313034"1"5790976"1"7 
698078"1"7949435"1"20 
090089254"1"20090139 
781 "1"5623194"1"20040 
010358"1"20090021385 
"1"20080039989"1"2008 
0275848"1"2009031317 
4"1"5487002"1"5710502" 
1"8531162"1"201100898 
87"1"20030152088"1"20 
080040223"1"20090001 
927"1"20090030712"1"6 
421600"1"6586940"1"81 
98856").PN. 

(solar wtih panel$1 ) 
AND (143 OR 144) 

"20110089887" .pn. 
AND (cost$1 OR 
price$1 OR rate$1) 

(solar wtih vehicle$1) 
AND 143 

147 AND appliance$1 

"20090139781 ".pn. 
AND appliance$1 AND 
solar 

"20090139781 ".pn. 
AND appliance$1 

143 AND (cost$1 OR 
price$1 OR rate$1) 

143 AND (cost$1 OR 
price$1 OR rate$1) 
AND solar 

"4617508".pn. 

153 AND (cost$1 OR 
price$1 OR rate$1) 
AND solar 

153 AND (cost$1 OR 
price$1 OR rate$1) 

"7443049".pn. AND 
(cost$1 OR price$1 OR 
rate$1) 

"7 443049". pn. 

"7443049".pn. AND 
(home OR building OR 
house) 

"7443049".pn. AND 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/09/12 
04:22 PM 

2022/09/12 
04:41 PM 

2022/09/12 
04:42 PM 

2022/09/12 
04:43 PM 

2022/09/12 
04:47 PM 

2022/09/12 
04:47 PM 

2022/09/12 
04:53 PM 

2022/09/12 
04:57 PM 

2022/09/12 
06:17 PM 

2022/09/12 
06:17 PM 

2022/09/12 
06:18 PM 

2022/09/12 
06:20 PM 

2022/09/12 
06:20 PM 

2022/09/12 
06:35 PM 

2022/09/12 
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L160 39 

L161 16 

L162 1 

L163 35 

L164 6 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

(home OR building OR 
house OR grid) 

(Artificial Intelligence) 
More like doc: 
US-7443049-B1 
Text: 
(CN-103370838-B OR 
WO-2014032851-A2 
OR EP-2677607-B1 OR 
US-9160184-B2 OR 
DE-102012215331-A 1 
OR US-9193274-B2 OR 
US-20130314034-A 1 
OR JP-5601385-B2 OR 
CN-112753150-A OR 
EP-2677607-A1 OR 
CN-111823896-A OR 
EP-2473370-B1 OR 
US-20120286720-A 1 
OR DE-102009029091-
A1 OR WO-
2011026721-A2 OR 
EP-2473370-A2 OR 
US-9193272-B2 OR 
AU-2005254520-A 1 OR 
US-20210291670-A 1 
OR EP-3788699-
A1).did. 

("3466453" I "4079304" 
I "4157 492" I "4277692" 
I "4366430" I "4617506" 
I "4726786" 1 "4885524" 
I "569781 O" I "5766020" 
I "5936381" I "5965998" 
I "7145788" I 
"20040062059" I 
"20040145340") .pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

143 AND "4617506".pn. 

("0691144" I "1786280" 
I "2392737" I "3281816" 
I "3466453" 1 "3654538" 
I "3746961" I "3857082" 
I "4020414" I "4027231" 
I "4163186" I "4217533" 
I "4238722" I 
"4355275").pn. OR 
("4617506").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("4308493" I "5872453" 
I "5939864" I "6011380" 
I "6188202" I 
"6904342").pn. AND 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

06:35 PM 

2022/09/12 
06:42 PM 

2022/09/12 
06:56 PM 

2022/09/12 
07:16 PM 

2022/09/12 
07:16 PM 

2022/09/12 
10:35 PM 
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L165 0 

L166 1 

L167 1 

L168 0 

L169 0 

L170 1 

L171 33 

L172 0 

L173 1 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

(PGPB I USPT I 
USOC).dbnm. 

164 AND (alarm OR 
alert) 

"20080312782" .pn. 

"20080312782" .pn. 
AND ((cell ADJ phone) 
OR pda OR email) AND 
(state near3 charge) 
AND (problem near4 
charging) AND 
(notifying OR notif$3 
OR alert$3 OR alarm$3 
OR notification$1) 

"20080312782" .pn. 
AND solar 

"7443049".pn. AND 
(alert OR alarm OR 
notification$1) 

("7443049" 
"20080312782" 
"7671567" 
"8531162").pn. AND 
slid$3 

(Artificial Intelligence) 
More like doc: 
US-7671567-B2 
Text: 
(US-20090140700-A 1 
OR US-20090167254-
A 1 OR US-7622897-B2 
OR US-20090143929-
A1 OR US-
20090140698-A1 OR 
US-7629772-B2 OR 
US-7629773-B2 OR 
EP-2209177-A2 OR 
EP-2209177-B1 OR JP-
2010165676-A OR JP-
5055347-B2 OR US-
8907629-B2 OR US-
20130221916-A1 OR 
US-20130221928-A 1 
OR US-8970173-B2 OR 
US-7928699-B2 OR 
US-20100134073-A 1 
OR US-20100072954-
A 1 OR US-7755329-B2 
OR US-20100138092-
A1).did. 

("7741816").pn. AND 
slid$3 

("7741816").pn. 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/09/12 
10:38 PM 

2022/09/12 
10:41 PM 

2022/09/12 
10:49 PM 

2022/09/12 
11 :56 PM 

2022/09/13 
12:20 AM 

2022/09/13 
12:31 AM 

2022/09/13 
12:37 AM 

2022/09/13 
12:40 AM 

2022/09/13 
12:40 AM 
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L174 6 

L175 5 

L176 13 

L177 1383 

L178 424 

L179 78 

L180 3 

L181 27 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

("4308493" I "5872453" 
I "5939864" I "6011380" 
I "6188202" I 
"6904342").pn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("7443049" 
"20080312782" 
"7671567" "8531162" 
"20080039989" ).pn. 

("7443049" 
"20080312782" 
"7671567" "8531162" 
"20080039989" 
"20110148356" 
"20110089887" 
"7880337" "7761203" 
"6421600" "5669470" 
"4800328" "4347472" 
).pn. 

camping WITH electric 
WITH (car$1 OR 
vehicle$1) 

camping WITH electric 
WITH (car$1 OR 
vehicle$1) WITH 
appliance$1 

camping WITH electric 
WITH (car$1 OR 
vehicle$1) WITH 
appliance$1 WITH 
(building$1 OR hous$3 
OR cabin$1 OR shed 
OR bungalow OR 
cottage OR chalet OR 
lodge OR hut) 

camping WITH electric 
WITH (car$1 OR 
vehicle$1) WITH 
appliance$1 WITH 
(building$1 OR hous$3 
OR cabin$1 OR shed 
OR bungalow OR 
cottage OR chalet OR 
lodge OR hut) WITH 
(provid$3 near2 (power 
OR energy)) 

camping WITH electric 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/09/13 
12:43 AM 

2022/09/13 
12:58 AM 

2022/09/13 
01 :15 AM 

2022/09/13 
01 :16 AM 

2022/09/13 
01 :17 AM 

2022/09/13 
01 :19 AM 

2022/09/13 
01 :20 AM 

2022/09/13 
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L182 51 

L183 0 

L184 1285 

L185 359 

L186 34 

L187 1 

L188 1 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

WITH (car$1 OR 
vehicle$1) WITH 
appliance$1 WITH 
(building$1 OR hous$3 
OR cabin$1 OR shed 
OR bungalow OR 
cottage OR chalet OR 
lodge OR hut) WITH 
(power$3 OR energy) 

179 NOT 181 

182 AND 22 

emergency WITH 
power WITH (electric 
near2 (car$1 OR 
vehicle$1)) WITH 
(building OR 
appliance$1 OR 
hospital OR cottage OR 
bungalow) 

emergency WITH 
power WITH (electric 
near2 (car$1 OR 
vehicle$1)) WITH 
(building OR hospital ) 

emergency WITH 
(provid$3 near3 power) 
WITH (electric near2 
(car$1 OR vehicle$1)) 
WITH (building OR 
hospital) 

186 AND RE39908 

186 AND "5834922".pn. 

FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

01 :21 AM 

2022/09/13 
01 :28 AM 

2022/09/13 
01 :28 AM 

2022/09/13 
01 :31 AM 

2022/09/13 
01 :31 AM 

2022/09/13 
01 :32 AM 

2022/09/13 
01 :34 AM 

2022/09/13 
01 :36 AM 
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L189 325 

L190 1 

L193 0 

L194 1 

L195 1 

L196 1 

L197 1 

L198 3 

L199 2 

L200 1 

L201 1 

L202 1 

L203 48 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

185 NOT 186 

189 AND "2008059846" 

("7741816").pn. AND 
(alert$1 OR alarm$3) 

("7741816").pn. 

175 AND ((alert$1 OR 
alarm$3) WITH battery) 

175 AND ((alert$1 OR 
alarm$3) WITH battery) 
AND ((cell ADJ phone) 
OR (smart ADJ phone) 
OR mobile OR pda) 

instruction$1 AND 175 
AND ((alert$1 OR 
alarm$3) WITH battery) 
AND ((cell ADJ phone) 
OR (smart ADJ phone) 
OR mobile OR pda) 

instruction$1 AND 175 

175 NOT 198 

(175 NOT 198) AND 
solar 

"7949435".pn. 

"7402978".pn. 

("7 402978"1"7 443049"1" 
7880337"1"2009013096 
5"1"7358701"1"7778746" 
1"7827120"1"4800328"1" 
20080243331 "1"767156 
7"1"7683570"1"7849944" 
1"7956570"1"201101483 
56"1"5892346"1"705534 

EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/09/13 
01 :37 AM 

2022/09/13 
01 :42 AM 

2022/09/13 
07:15 PM 

2022/09/13 
07:16 PM 

2022/09/13 
07:17 PM 

2022/09/13 
07:18 PM 

2022/09/13 
07:32 PM 

2022/09/13 
07:42 PM 

2022/09/13 
07:46 PM 

2022/09/13 
07:47 PM 

2022/09/13 
07:49 PM 

2022/09/13 
07:52 PM 

2022/09/13 
08:35 PM 
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L204 306 

L205 1 

L206 3 

L207 1 

L208 5 

L209 2 

L210 1 

L211 1 

L212 3 

L213 2284 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

0"1"7761203"1"5669470" 
1"4347 472"1"6618650"1" 
6727708"1"7782021 "1"4 
617506"1"20080162305 
"1"20090189807"1"2009 
0313034"1"5790976"1"7 
698078"1"7949435"1"20 
090089254"1"20090139 
781 "1"5623194"1"20040 
010358"1"20090021385 
"1"20080039989"1"2008 
0275848"1"2009031317 
4"1"5487002"1"5710502" 
1"8531162"1"201100898 
87"1"20030152088"1"20 
080040223"1"20090001 
927"1"20090030712"1"6 
421600"1"6586940"1"81 
98856").PN. 

("5202617").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

"7949435".pn. AND 
(charging WITH station) 

"4617506".pn. 

"4617506".pn. 

("7443049" 
"20080312782" 
"7671567" "8531162" 
"20080039989" 
"7949435" ).pn. AND 
(cost$1 OR pric$3) 

( "7,443,049" OR 
"7,949,435" OR 
"20080312782" ).pn. 
AND (cost$1 OR 
pric$3) 

( "7,443,049" OR 
"7,949,435" OR 
"20080312782" ).pn. 
AND solar 

"20110089887" .pn. 

( "7,443,049" OR 
"7,949,435" OR 
"20080312782" ).pn. 

receiv$3 WITH 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/09/13 
08:45 PM 

2022/09/13 
08:58 PM 

2022/09/13 
11 :25 PM 

2022/09/13 
11 :25 PM 

2022/09/13 
11 :50 PM 

2022/09/13 
11 :54 PM 

2022/09/14 
12:04 AM 

2022/09/14 
12:19 AM 

2022/09/14 
06:23 PM 

2022/09/14 
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L214 0 

L215 311 

L216 1 

L217 1 

L218 1 

L219 3 

L220 0 

L221 0 

L222 0 

L223 0 

L224 13 

L225 13 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

request$1 WITH 
charg$3 WITH second 
WITH vehicle 

receiv$3 WITH 
request$1 WITH 
charg$3 WITH second 
WITH vehicle WITH 
Uump ADJ start) 

receiv$3 WITH 
request$1 WITH 
charg$3 WITH second 
WITH vehicle 

203 AND 215 

"7880337".pn. 

"7880337".pn. AND 
(detect$3 OR 
determin$3) 

"2008059846" 

"wo2008059846" 

(WATANABE near1 
SHOICHIRO) WITH 
(HONDA near1 
KAZUYOSHI) 

Nobuhiko AND 
(emergency WITH 
power WITH buildings 
WITH uninterruptable 
WITH power WITH 
supply) 

Nobuhiko AND 
(emergency WITH 
power WITH buildings 
WITH uninterruptable 
WITH power WITH 
supply) 

(emergency WITH 
power WITH buildings 
WITH uninterruptable 
WITH power WITH 
supply) 

(emergency WITH 
power WITH buildings 
WITH uninterruptable 
WITH power WITH 
supply) 

FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(DERWENT) 

(DERWENT) 

(DERWENT) 

(DERWENT) 

(US-PGPUB; USPAT; 
EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; 
EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

06:55 PM 

2022/09/14 
06:55 PM 

2022/09/14 
06:55 PM 

2022/09/14 
06:56 PM 

2022/09/14 
07:27 PM 

2022/09/14 
07:30 PM 

2022/09/14 
07:55 PM 

2022/09/14 
07:56 PM 

2022/09/14 
07:57 PM 

2022/09/14 
07:59 PM 

2022/09/14 
07:59 PM 

2022/09/14 
07:59 PM 

2022/09/14 
07:59 PM 
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L226 0 

L227 2 

L228 0 

L229 5 

L230 6 

L231 1 

L232 1 

L233 1 

L234 1 

L235 41 

L236 3 

L237 48 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

hybrid WITH vehicle 
WITH emergency WITH 
power WITH buildings 
WITH uninterruptable 
WITH power WITH 
supply 

("7741816" 
"7782021 ").pn. 

("7741816" 
"7782021").pn. AND 
slid$3 

("7,443, 049" 
"7,949,435" 
"20080312782" 
"7,880,337" 
"20110148356").pn. 

("7,443, 049" 
"7,949,435" 
"20080312782" 
"7,880,337" 
"20110148356" 
"20110089887" ).pn. 

"7956570".pn. AND 
second 

"20110148356".pn. 
AND second 

"7956570".pn. AND 
second AND request$3 
AND (charge near3 
transfer$4) 

"7956570".pn. AND 
second AND request$3 
AND (charge near3 
transfer$4) AND (lower 
WITH power WITH 
rates) 

"5686812" "77 41816" 

r5686812""7741816" 
"20090144622") .pn. 

("20030152088"1"20090 
021385"1"20090130965 
"1"20110148356"1"7827 
120"1"20040010358"1"7 
698078"1"20080243331 
"1"7671567"1"7683570"1" 
7849944"1"7956570"1"5 
710502"1"4617506"1"70 
55340"1"7761203 "1"788 
0337"1"20090189807"1" 
6727708"1"7 402978"1"5 
790976"1"4800328"1"56 
69470"1"7782021 "1"200 
80039989"1"5790976"1" 

(US-PGPUB; USPAT; OR 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2022/09/14 
08:02 PM 

2022/09/14 
08:18 PM 

2022/09/14 
08:19 PM 

2023/03/31 
05:52 PM 

2023/03/31 
05:54 PM 

2023/03/31 
05:59 PM 

2023/03/31 
06:00 PM 

2023/03/31 
06:01 PM 

2023/03/31 
07:14 PM 

2023/03/31 
07:57 PM 

2023/03/31 
07:57 PM 

2023/03/31 
07:58 PM 
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L238 0 

L239 1 

L240 0 

L241 49 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

20090139781 "1"200903 
1317 4"1"20090313034"1 
"20110089887"1"66186 
50"1"20090089254"1"56 
23194"1"7949435"1"434 
7 472"1"7358701 "1"2008 
0275848"1"5487002"1"7 
443049"1"8531162"1"20 
080162305"1"20090001 
927"1"20090139781 "1"2 
009031317 4"1"5892346 
"1"77787 46"1"20080040 
223"1"20090030712"1"6 
421600"1"6586940"1"81 
98856").PN. 

236 AND 237 

r5686812""7741816" 
"20090144622") .pn. 
AND (alert$3 OR 
alarm$3 OR notify$3 
OR notification$1 OR 
waming$1) AND 
(charg$3 WITH 
(instruction$1 OR 
command$1)) 

r5686812""7741816" 
"20090144622") .pn. 
AND (alert$3 OR 
alarm$3 OR notify$3 
OR notification$1 OR 
waming$1) AND 
(charg$3 WITH level) 

("7 402978"1"7 443049"1" 
7880337"1"2009013096 
5"1"7358701"1"7778746" 
1"7827120"1"4800328"1" 
20080243331 "1"767156 
7"1"7683570"1"7849944" 
1"7956570"1"201101483 
56"1"5892346"1"705534 
0"1"7761203"1"5669470" 
1"4347 472"1"6618650"1" 
6727708"1"7782021 "1"4 
617506"1"20080162305 
"1"20090189807"1"2009 
0313034"1"5790976"1"7 
698078"1"7949435"1"20 
090089254"1"20090139 
781 "1"5623194"1"20040 
010358"1"20090021385 
"1"20080039989"1"2008 
0275848"1"2009031317 
4"1"5487002"1"5710502" 
1"8531162"1"201100898 
87"1"20030152088"1"20 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

ON 

ON 

ON 

ON 

2023/03/31 
07:59 PM 

2023/03/31 
08:14 PM 

2023/03/31 
08:16 PM 

2023/03/31 
08:17 PM 
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L242 9 

L243 6 

L244 56 

L246 5 

L247 9 

L248 30 

L249 0 

L250 840 

L251 63 
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080040223"1"20090001 
927"1"20090030712"1"6 
421600"1"6586940"1"81 
98856"1"20080312782") 
.PN. 

(237 OR 241) AND 
(alert$3 OR alarm$3 
OR notify$3 OR 
notification$1 OR 
waming$1) AND 
(charg$3 WITH 
(instruction$1 OR 
command$1)) 

((("CHARGE") near3 
("FUSION") near3 
("TECHNOLOGIES") 
near3 
("LLC"))).AS,AANM. 

((("AMBROZIAK") 
near3 ("Jeffrey")) OR 
(("FINCHAM") near3 
("Carson"))).INV. 

242 NOT 243 

242 NOT 243 

("5172044" I "5187424" 
I "5552953" I "5744937" 
I "6191559").pn. OR 
("6586940") .urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

248 AND ((alert$3 OR 
alarm$3 OR notify$3 
OR notification$1 OR 
waming$1) WITH 
((minimum OR 
predetermined) WITH 
level)) AND (charg$3 
WITH (instruction$1 OR 
command$1)) 

((alert$3 OR alarm$3 
OR notify$3 OR 
notification$1 OR 
waming$1) WITH 
((minimum OR 
predetermined) WITH 
charg$3 WITH level)) 
AND (charg$3 WITH 
(instruction$1 OR 
command$1)) 

22 AND ((alert$3 OR 
alarm$3 OR notify$3 
OR notification$1 OR 
waming$1) WITH 

(US-PGPUB; USPAT) 

(USPAT) 

(US-PGPUB; USPAT; 
USOCR; EPO; JPO; 
DERWENT) 

(USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/03/31 
08:18 PM 

2023/03/31 
08:19 PM 

2023/03/31 
08:21 PM 

2023/03/31 
08:24 PM 

2023/03/31 
08:24 PM 

2023/03/31 
08:43 PM 

2023/03/31 
08:47 PM 

2023/03/31 
08:48 PM 

2023/03/31 
08:48 PM 
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L252 0 

L253 5 

L254 0 

L255 0 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

((minimum OR 
predetermined) WITH 
charg$3 WITH level)) 
AND (charg$3 WITH 
(instruction$1 OR 
command$1)) 

((transmit$4 OR 
transmission) WITH 
(charge OR power) 
WITH (biuilding OR 
house)) AND 22 AND 
((alert$3 OR alarm$3 
OR notify$3 OR 
notification$1 OR 
waming$1) WITH 
((minimum OR 
predetermined) WITH 
charg$3 WITH level)) 
AND (charg$3 WITH 
(instruction$1 OR 
command$1)) 

((transmit$4 OR 
transmission) WITH 
(charge OR power) 
WITH (biuilding OR 
house)) AND ((alert$3 
OR alarm$3 OR 
notify$3 OR 
notification$1 OR 
waming$1) WITH 
((minimum OR 
predetermined) WITH 
charg$3 WITH level)) 
AND (charg$3 WITH 
(instruction$1 OR 
command$1)) 

248 AND (((transmit$4 
OR transmission) WITH 
(charge OR power) 
WITH (biuilding OR 
house)) OR ((alert$3 
OR alarm$3 OR 
notify$3 OR 
notification$1 OR 
waming$1) WITH 
((minimum OR 
predetermined) WITH 
charg$3 WITH level))) 
AND (charg$3 WITH 
(instruction$1 OR 
command$1)) 

248 AND (((transmit$4 
OR transmission) WITH 
(charge OR power) 
WITH (biuilding OR 
house)) OR ((alert$3 

KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/03/31 
08:50 PM 

2023/03/31 
08:50 PM 

2023/03/31 
08:53 PM 

2023/03/31 
08:53 PM 
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L256 0 

L257 1 

L258 3 

L259 2 

L260 59 

L261 0 

L262 125 

L263 7 

L264 118 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

OR alarm$3 OR 
notify$3 OR 
notification$1 OR 
waming$1) WITH 
((minimum OR 
predetermined) WITH 
charg$3 WITH level))) 

248 AND ((alert$3 OR 
alarm$3 OR notify$3 
OR notification$1 OR 
waming$1) WITH 
((minimum OR 
predetermined) WITH 
charg$3 WITH level)) 

r5686812••7741816" 
"20090144622") .pn. 
AND (alert$3 OR 
alarm$3 OR notify$3 
OR notification$1 OR 
waming$1) 

("7 443049" "7949435" 
"20080312782") .pn. 

("7 443049" "7949435" 
"20080312782") .pn. 
AND (mobile OR phone 
OR cell OR (cell ADJ 
phone)) 

((("AMBROZIAK") 
near3 ("Jeffrey")) OR 
(("FINCHAM") near3 
("Carson"))).INV. 

260 NOT 244 

(predetermined OR 
desired OR specific) 
WITH charg$3 WITH 
level WITH (alert$3 OR 
alarm$3 OR notif$4 OR 
notification$1) WITH 
(mobile OR cellular OR 
(smart ADJ phone) OR 
pda) 

22 AND (predetermined 
OR desired OR specific 
) WITH charg$3 WITH 
level WITH (alert$3 OR 
alarm$3 OR notif$4 OR 
notification$1) WITH 
(mobile OR cellular OR 
(smart ADJ phone) OR 
pda) 

262 NOT 263 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; OR 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FPRS; EPO; JPO; 
IBM_TDB) 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2023/03/31 
08:54 PM 

2023/03/31 
11 :04 PM 

2023/07/25 
08:50 PM 

2023/07/25 
08:53 PM 

2023/07/26 
12:27 AM 

2023/07/26 
12:28 AM 

2023/07/26 
12:30 AM 

2023/07/26 
12:30 AM 

2023/07/26 
12:32 AM 
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L265 0 

L266 0 

L267 1496 

L268 38 

L269 16 

L270 14 

L271 11 

L272 440 
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264 AND ((charger OR 
ccharging ) WITH 
(wired OR connected 
OR interconnected) 
WITH building) 

264 AND ((charger OR 
charging ) WITH (wired 
OR connected OR 
interconnected) WITH 
building) 

((charger OR charging ) 
WITH (wired OR 
connected OR 
interconnected) WITH 
building) 

(charg$3 WITH level 
WITH (alert$3 OR 
alarm$3 OR notif$4 OR 
notification$1)) AND 
((charger OR charging ) 
WITH (wired OR 
connected OR 
interconnected) WITH 
building) 

(charg$3 WITH level 
WITH (alert$3 OR 
alarm$3 OR notif$4 OR 
notification$1)) AND 
((charger OR charging ) 
WITH (wired OR 
connected OR 
interconnected) WITH 
building) AND 22 

mobile AND (charg$3 
WITH level WITH 
(alert$3 OR alarm$3 
OR notif$4 OR 
notification$1)) AND 
((charger OR charging ) 
WITH (wired OR 
connected OR 
interconnected) WITH 
building) AND 22 

("20080007202"1"20080 
054845"1"20090139781 
"1"2009031317 4"1"2010 
0228405"1"2011026699 
6"1"6963186"1"2009006 
3183"1"20100106631 "I" 
6424158"I"7917179").P 
N. 

("2514745" I "3356936" 
I "3562634" I "3593099" 
I "3607673" I "3676770" 
I "3729989" I "3753094" 

(US-PGPUB; USPAT; OR 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR) 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2023/07/26 
12:33 AM 

2023/07/26 
12:33 AM 

2023/07/26 
12:33 AM 

2023/07/26 
12:34 AM 

2023/07/26 
12:34 AM 

2023/07/26 
12:35 AM 

2023/07/26 
12:37 AM 

2023/07/26 
12:45 AM 
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"3808522" 
"3873911" 
"3886443" 
"3906329" 
"3936744" 
"3947757" 
"3979664" 
"3984768" 
"4008619" 
"4047091" 
"4070624" 
"4112351" 
"4126874" 
"4193025" 
"4217645" 
"4315204" 
"4322685" 
"4363407" 
"4379989" 
"4390828" 
"4396880" 
"4412169" 
"4423379" 
"4459548" 
"4520353" 
"4659977" 
"4667143" 
"4678998" 
"4680528" 
"4707795" 
"4710861" 
"4743855" 
"4816768" 
"4825170" 
"4849700" 
"4881038" 
"4913116" 
"4931738" 
"4947124" 
"4968941" 
"5004979" 
"5047722" 
"5095223" 
"5140269" 
"5144248" 
"5170124" 
"5194799" 
"5214370" 
"5241275" 
"5266880" 
"5281920" 
"5298797" 
"5302902" 
"5321626" 
"5336993" 
"5339018" 
"5345163" 
"5352968" 

"3811089" 
"3876931" 
"3889248" 
"3909708" 
"3946299" 
"3969667" 
"3984762" 
"3989544" 
"4024953" 
"4053824" 
"4086531" 
"4114083" 
"4178546" 
"4207611" 
"4297639" 
"4316185" 
"4351405" 
"4369407" 
"4379990" 
"4392101" 
"4408157'' 
"4423378" 
"4424491" 
"4514694" 
"4633418" 
"4663580" 
"4667279" 
"4679000" 
"4697134" 
"4709202" 
"4719428" 
"4745349" 
"4820966" 
"4847547" 
"4876495" 
"4912416" 
"4929931" 
"4937528" 
"4956597" 
"4968942" 
"5032825" 
"5087881" 
"5126675" 
"5144218" 
"5160881" 
"5179335" 
"5204611" 
"5214385" 
"5254952" 
"5281919" 
"5295078" 
"5300874" 
"5315287" 
"5331268" 
"5338515" 
"5343380" 
"5347163" 
"5365160" 
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"5365453" "5381096" 
"5412323" "5426371" 
"5426416" "5432426" 
"5434495" "5435185" 
"5442274" "5449996" 
"5449997" "5451881" 
"5455026" "5457377" 
"5469043" "5485090" 
"5488300" "5519383" 
"5528148" "5537967" 
"5546317" "5548273" 
"5550485" "5561380" 
"5562501" "5572136" 
"5574355" "5583416" 
"5585728" "5589757" 
"5592093" "5596260" 
"5598098" "5602462" 
"5606242" "5621298" 
"5633985" "5637978" 
"5642031" "5650937" 
"5652501" "5653659" 
"5656920" "5675234" 
"5677077" "5699050" 
"5701089" "5705929" 
"5710503" "5717336" 
"5717937" "5739667" 
"5747909" "5754417" 
"5757192" "5760587" 
"5773978" "5789899" 
"5793359" "5808469" 
"5818234" "5821756" 
"5825174" "5831435" 
"5862515" "5872443" 
"5895440" "5914605" 
"5929609" "5939855" 
"5939861" "5945829" 
"5969625" "6002238" 
"6008652" "6009369" 
"6031354" "6037751" 
"6037777" "6051976" 
"6072299" "6072300" 
"6081098" "6091245" 
"6094033" "6104167" 
"6114834" "6137269" 
"6140797" "6150793" 
"6161640" "6163156" 
"6172483" "6172505" 
"6181545" "6222369" 
"6225808" "6249124" 
"6250973" "6254438" 
"6259254" "6262563" 
"6294896" "6294897" 
"6304087" "6310481" 
"6313607" "6313608" 
"6316914" "6323650" 
"6329793" "6331762" 
"6332113" "6346795" 
"6347958").pn. OR 
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L273 25 

L274 14 

L275 8 

L276 157 

L277 0 

L278 0 

L279 1 

L280 8 

L281 49 
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("6424158").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

270 NOT 271 

270 NOT 271 

269 NOT 270 

268 NOT 269 

272 AND 276 

2008/0312782.pn. 

"20080312782" .pn. 

("4347472" "4617506" 
"4800328" "5487002" 
"5623194" "5669470" 
"5686812" 
"5710502").pn. 

("20030152088"1"20080 
039989"1"20080040223 
"1"20080162305"1"2008 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/07/26 
12:45 AM 

2023/07/26 
12:45 AM 

2023/07/26 
12:46 AM 

2023/07/26 
12:47 AM 

2023/07/26 
12:47 AM 

2023/08/10 
02:11 PM 

2023/08/10 
02:11 PM 

2024/01/16 
10:11 PM 

2024/01/16 
10:13 PM 
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L282 1 

L283 11 

L284 0 

L285 11 

L286 4 

L287 11 

L288 1 

L289 2 

L290 7 
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0243331 "1"2008027584 
8"1"20090001927"1"200 
90030712"1"200900892 
54"1"20090130965"1"20 
090139781 "1"20090189 
807"1"20090313034"1"2 
009031317 4"1"2011014 
8356"1"4347 472"1"5487 
002"1"5623194"1"57105 
02"1"5790976"1"589234 
6"1"6421600"1"6586940" 
1"6618650"1"6727708"1" 
7055340"1"7358701 "1"7 
671567"1"7683570"1"76 
98078"1"7761203 "1"777 
87 46"1"7782021 "1"7827 
120"1"7849944"1"79565 
70"1"8198856"1"853116 
2"1"20080312782"1"200 
40010358"1"200900213 
85"1"20110089887"1"46 
17506"1"4800328"1"566 
94 70"1"7 402978"1"7 443 
049"1"7880337"1"79494 
35").PN. 

280 NOT 281 

r5790976""5892346" 
"6421600" "6586940" 
"6618650" "6727708" 
"7055340" "7358701" 
"7 402978" "7 443049" 
"7671567") .pn. 

283 NOT 281 

r7683570""7698078" 
"7741816" "7761203" 
"1778746" "7782021" 
"1827120" "7849944" 
"7880337""1949435" 
"7956570") .pn. 

285 NOT 281 

r7683570""7698078" 
"7741816" "7761203" 
"7778746" "7782021" 
"7827120" "7849944" 
"7880337" "7949435" 
"7956570") .pn. 

287 NOT 281 

(''8198856" 
"8531162").pn. 

("20030152088" 
"20040010358" 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2024/01/16 
10:14 PM 

2024/01/16 
10:16 PM 

2024/01/16 
10:16 PM 

2024/01/16 
10:17 PM 

2024/01/16 
10:17 PM 

2024/01/16 
10:18 PM 

2024/01/16 
10:19 PM 

2024/01/16 
10:20 PM 

2024/01/16 
10:20 PM 
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L291 0 

L292 11 

L293 1 

L294 1 

L295 0 

L296 0 

L297 1 

L298 1 

L299 1 

L300 2 

L301 0 

L302 1 

L303 160782 

L304 24500 
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"20080039989" 
"20080040223" 
"20080162305" 
"20080243331" 
"20080275848") .pn. 

(289 OR 290) NOT (281 
OR 288) 

("20080312782" 
"20090001927" 
"20090021385" 
"20090030712" 
"20090089254" 
"20090130965" 
"20090139781" 
"20090144622" 
"20090189807" 
"20090313034" 
"2009031317 4") .pn. 

292 NOT (281 OR 288) 

293 AND 
"20090144622" .pn. 

293 AND 
"20090144622" .pn. 
AND slid$4 

293 AND 
"20090144622" .pn. 
AND finger$1 

293 AND 
"20090144622" .pn. 
AND touch 

293 AND 
"20090144622" .pn. 
AND touch$3 

293 AND 
"20090144622" .pn. 
AND touch$3 AND 
charg$4 

("20110089887" 
"20110148356").pn. 

300 NOT (281 OR 28 
OR 299) 

"20230352963" .pn. 

(B60L2240/72 
Y02T10/72 Y02T90/167 
B60L2260/54 
B60L2250/16) .cpc,cpci, 
cpca,cpoi. 

( 
B60L2250/16) .cpc,cpci, 
cpca,cpoi. 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/01/16 
10:21 PM 

2024/01/16 
10:22 PM 

2024/01/16 
10:22 PM 

2024/01/16 
10:24 PM 

2024/01/16 
10:24 PM 

2024/01/16 
10:24 PM 

2024/01/16 
10:24 PM 

2024/01/16 
10:24 PM 

2024/01/16 
10:25 PM 

2024/01/16 
10:27 PM 

2024/01/16 
10:27 PM 

2024/01/16 
10:29 PM 

2024/01/16 
10:44 PM 

2024/01/16 
10:45 PM 
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L305 228 

L306 0 

L307 12 

L308 97 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

304 AND (slider OR 
slid$3) AND finger$1 
AND charg$4 

305 AND ((slider OR 
slid$3) WITH amount 
WITH charg$4) 

305 AND ((slider OR 
slid$3) WITH charg$4) 

("20060089132"1"20110 
057613"1"20110239116 
"1"20110285345"1"2012 
0181984"1"2012029312 
2"1"20130041531 "1"201 
30110632"1"201303081 
53"1"20140012448"1"20 
140021908"1"20140067 
191"1"20140074320"1"2 
0140117946"1"2014023 
9733"1"20140319232"1" 
20140347018"1"201403 
75247"1"20150091507"1 
"20150095115"1"20150 
095789"1"20150168309 
"1"20150249484"1"2015 
0343916"1"2016001367 
8"1"20160018943"1"201 
60031333"1"201600899 
97"1"20160099602"1"20 
160114687"1"20160150 
068"1"201601787 40"1"2 
0160236585"1"2016029 
7314"1"20160336816"1" 
20160342297"1"201700 
08393"1"20170017393"1 
"20170041959"1"20170 
067753"1"20170166072 
"1"20170214275"1"2018 
0141450"1"2018016690 
7"1"20180241255"1"201 
80290553"1"2019007 46 

KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/01/16 
10:46 PM 

2024/01/16 
10:46 PM 

2024/01/16 
10:47 PM 

2024/01/16 
10:49 PM 
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L309 2 

L310 1 

L311 3 

L312 1 
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38"1"9871387"1"200401 
65750"1"20070040911"1 
"200 70273 7 60" 1"20080 
211914"1"20080239079 
"1"20150165978"1"2015 
0260511"1"2017000152 
7"1"20170008412"1"201 
70136631"1"201800568 
01 "1"20180137614"1"71 
02665"1"10404089"1"10 
432039"1" 10486549"1" 1 
0541547"1"10562397"1" 
10596918"1"201001612 
17"1"20100201315"1"20 
110175569"1"20110302 
07 8" 1"20120052923 II 1"2 
0120091959"1"2012009 
5617"1"20120262002"1" 
20130281155"1"201303 
35015"I"20140055091 "I 
"20140081481 "1"20140 
333128"1"20150042271 
"1"20150054455"1"2015 
0061576"1"2015006189 
7"1"20150073642"1"201 
50224888"1"201502780 
38"1"20150286880"1"20 
180111492"1"20180215 
280"1"9180783"1"96262 
58"1"9800082"1"981921 
7"1"9867162"1"9882416" 
I"9931954").PN. 

308 AND ((slider OR 
slid$3) WITH charg$4) 

309 AND 
("20110175569").pn. 

("20100013436"1"20110 
106329"1"20140125279 
"1"20140125279"). PN. 

311 AND ((slider OR 
slid$3) AND charg$4) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/01/16 
10:49 PM 

2024/01/16 
10:54 PM 

2024/01/16 
10:56 PM 

2024/01/16 
10:58 PM 
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L313 13 

L314 1 

L315 1 

L316 181 
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(308 NOT 309) AND 
(slider OR slid$3) AND 
charg$4 

313 AND 
"20150095115" .pn. 

313 AND 
"20110302078" .pn. 

("20060005736"1"20090 
222143"1"20030200025 
"1"20030230443"1"2004 
0035617"1"2004006954 
9"1"20040070365"1"200 
40267617"1"200501545 
08"1"20050178632"1"20 
050200463"1"2005027 4 
556"1"20060061322"1"2 
0060226703"1"2007005 
2386"1"20070284158"1" 
20080007202"1"200800 
53716"1"2008006797 4"1 
"20080150490"1"20080 
179889"1"20080203973 
"1"20080218122"1"2008 
0297109"1"2009005704 
1 "1"20090058371 "1"200 
90079384"1"200901024 
33"1"20090121659"1"20 
090140698"1"20090140 
700"1"20090143929"1"2 
0090144150"1"2009014 
9290"1"20090167254"1" 
20090224 724"1"200902 
51300"I"20090302801 "I 
"20090313098"1"20090 
313103"1"20090313104 
"1"20100006356"1"2010 
0017249"1"2010001878 
5"1"20100019723"1"201 
00019734"1"201000262 
43"1"20100049396"1"20 
100049610"1"20100049 
639"1"20100049737"1"2 
0100072953"1"2010008 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/01/16 
11 :05 PM 

2024/01/16 
11:11 PM 

2024/01/16 
11 :23 PM 

2024/01/16 
11 :24 PM 
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2277"1"20100097036"1" 
20100134067"1"201001 
45535"1"20100156355"1 
"20100207588"1"20100 
211643"1"20100235006 
"1"20100241299"1"2010 
0268411"1"2010027117 
2"1"20100271192"1"201 
00274570"1"2010027 46 
56"1"20100277121 "1"20 
100283426"1"20100283 
432"1"20100292855"1"2 
0100301810"1"2010030 
8769"1"20100315197"1" 
20100320018"1"201003 
20966"1"20110013322"1 
"3979650"1"4024448"1"4 
258304"1"4308492"1"43 
45197"1"4347 472"1"449 
6896"1"4525662"1"4542 
462"1"4588939"1"50498 
02"1"5150034"1"515732 
1"1"5264776"1"5311973" 
1"5319299"1"5323737"1" 
5352982"1"5412323"1"5 
429524"1"5433623"1"54 
55466"1"5458496"1"546 
1298"1"5463303"1"5481 
176"1"5521443"1"55236 
66"1"5539296"1"554820 
0"1"5556284"1"5563491" 
I"5577920"I"5581171 "I" 
5583418"1"5596258"1"5 
596261 "1"5614808"1"56 
17003"1"5623194"1"562 
5272"1"5627 448"1"5629 
606"1"5635817"1"56569 
16"1"5661391 "1"575113 
5"1"5757595"1"5816643" 
1"5820395"1"5847537"1" 
5909100"1"5929599"1"5 
936381 "1"5952813"1"59 
82139"1"5984706"1"606 
0861"1"6095270"1"6114 
834"1"6123569"1"61278 
00"1"6137262"1"6147 47 
3"1"6150794"1"6281660" 
1"63007 42"1"6310464"1" 
6334354"1"6380701 "1"6 
421600"1"64487 40"1"66 
31775"1"6650086"1"668 
4156"1"6686724"1"6710 
575"1"67 47 437"1"67948 
47"1"6805090"1"683378 
4"1"6850898"1"687617 4" 
1"6879889"1"6917180"1" 
6924621 "1"6946816"1"7 
091839"1"7096984"1"71 
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L317 20 

L318 1 

L319 1 

L320 0 

L321 6 

L322 0 

L323 554814 

L324 17803 

L325 252 
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93394"1"7201384"1"7 40 
2978"1"7 412309"1"7520 
355"1"7605561 "1"76228 
97"1"7629772"1"762977 
3"1"7671567"1"7679336" 
1"7688024"1"7692404"1" 
7768229"1"780427 4"I"R 
E37610"I"20090313103 
"1"20060005736"1"2009 
0222143").PN. 

316 AND ((slider OR 
slid$3) WITH charg$4) 

317 AND 
"20090143929" .pn. 

317 AND 
"20090143929" .pn. 

319 AND 281 

("4308493"1"5872453"1" 
5939864"1"6011380"1"6 
188202"1"6904342"). PN 

321 AND slid$4 AND 
charg$3 

22 OR 303 

323 AND (slider OR 
slid$3) AND charg$4 

307 OR 308 OR 309 
OR 310 OR 311 OR 
312 OR 313 OR 314 
OR 321 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/01/16 
11 :24 PM 

2024/01/16 
11 :30 PM 

2024/01/16 
11:31 PM 

2024/01/16 
11 :32 PM 

2024/01/16 
11 :39 PM 

2024/01/16 
11 :39 PM 

2024/01/16 
11 :43 PM 

2024/01/16 
11 :44 PM 

2024/01/16 
11 :45 PM 
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L326 14 

L327 61 

L328 13 

L329 1 

L330 1 

L331 15 

L332 7 

L333 1 

L334 1 

L335 1 
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325 AND ( (slider OR 
slid$3) WITH charg$4) 

((("AMBROZIAK") 
near3 ("Jeffrey")) OR 
(("FINCHAM") near3 
("Carson"))).INV. 

327 AND ( (slider OR 
slid$3) WITH charg$4) 

"20230352963" .pn. 

"2009031317 4" .pn. 

("5790976" 
"20090139781" 
2008/0039989 
"20090189807" 
"2009031317 4" 
"20090139781" 
"5669470" 
"20090130965" 
"7 402978") .pn. 

("5790976" 
"20090139781" 
2008/0039989 
"20090189807" 
"2009031317 4" 
"20090139781" 
"5669470" 
"20090130965" 
"7 402978") .pn. 

("2008003998 9"). pn. 

"20160236585" .pn. 

"20150095115" .pn. 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/01/16 
11:47 PM 

2024/01/17 
12:02 AM 

2024/01/17 
12:02 AM 

2024/01/17 
11:11 PM 

2024/01/17 
11:51 PM 

2024/01/17 
11 :54 PM 

2024/01/17 
11 :55 PM 

2024/01/18 
12:00 AM 

2024/01/18 
12:17 AM 

2024/01/18 

Page38of 39 
IB 

IPR2025-00152 
Tesla EX1002 Page 360



PE2E SEARCH - Search History (Interference) 

There are no Interference searches to show. 

01/18/2024 12:38:20 AM 
Workspace: 18340781 

I 12:22 AM 

Page39of 39 
IB 

IPR2025-00152 
Tesla EX1002 Page 361



Receipt date: 08/04/2023 

Doc code: IDS PTO/SB/08a (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 18340781 

Filing Date 2023-06-23 

INFORMATION DISCLOSURE First Named Inventor I Jeffrey R. Ambroziak 
STATEMENT BY APPLICANT 

Art Unit 3649 
( Not for submission under 37 CFR 1.99) 

Examiner Name I TBD 

Attorney Docket Number CF01-001-02-07 

U.S.PATENTS IRemovel 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 4347472 1982-08-31 LEMELSON JEROME H 

2 4617506 1986-10-14 BOGIE JON R 

3 4800328 1989-01-24 BOLGER JOHN G 

4 5487002 1996-01-23 DILLER ROBERT W 

5 5623194 1997-04-22 BOLL WOLF 

6 5669470 1997-09-23 ROSS HOWARD R 

7 5686812 1997-11-11 HOTTA YOSHIHIKO 

8 5710502 1998-01-20 POUMEY MICHEL 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/ 

EFS Web 2.1.18 IPR2025-00152 
Tesla EX1002 Page 362



Receipt date: 08/04/2023 

Application Number 18340781 

Filing Date 2023-06-23 

INFORMATION DISCLOSURE First Named Inventor I Jeffrey R. Ambroziak 
STATEMENT BY APPLICANT 

Art Unit 3649 
( Not for submission under 37 CFR 1.99) 

I TBD Examiner Name 

Attorney Docket Number CF01-001-02-07 

9 5790976 1998-08-04 BOLL WOLF 

10 5892346 1999-04-06 MOROTO SHUZO 

11 6421600 2002-07-16 ROSS HOWARD R 

12 6586940 2003-07-01 ASAKURA KAORU 

13 6618650 2003-09-09 NAKAI TOMOAKI 

14 6727708 2004-04-27 DOUGHERTY THOMAS J 

15 7055340 2006-06-06 UMEBAYASHIMAKOTO 

16 7358701 2008-04-15 FIELD ROBERT B 

17 7402978 2008-07-22 PRYOR BRYAN K 

18 7443049 2008-10-28 JONES JAMES L 

19 7671567 2010-03-02 EBERHARD MARTIN FOREST 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/ 
EFS Web 2.1.18 IPR2025-00152 

Tesla EX1002 Page 363



Receipt date: 08/04/2023 

Application Number 18340781 

Filing Date 2023-06-23 

INFORMATION DISCLOSURE First Named Inventor I Jeffrey R. Ambroziak 
STATEMENT BY APPLICANT 

Art Unit 3649 
( Not for submission under 37 CFR 1.99) 

I TBD Examiner Name 

Attorney Docket Number CF01-001-02-07 

20 7683570 2010-03-23 KRAUER JEAN-PIERRE 

21 7698078 2010-04-13 KELTY KURT 

22 7741816 2010-06-22 KELTY KURT RUSSELL 

23 7761203 2010-07-20 YAMADA KAZUNAO 

24 7778746 2010-08-17 MCLEOD PAUL W 

25 7782021 2010-08-24 KELTY KURT RUSSELL 

26 7827120 2010-11-02 EVANS SCOTT A 

27 7849944 2010-12-14 DEVAULT ROBERT C 

28 7880337 2011-02-01 FARKAS LASZLO 

29 7949435 2011-05-24 POLLACK SETH B 

30 7956570 2011-06-07 LOWENTHAL RICHARD 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/ 
EFS Web 2.1.18 IPR2025-00152 

Tesla EX1002 Page 364



Receipt date: 08/04/2023 

Application Number 18340781 

Filing Date 2023-06-23 

INFORMATION DISCLOSURE First Named Inventor I Jeffrey R. Ambroziak 
STATEMENT BY APPLICANT 

Art Unit 3649 
( Not for submission under 37 CFR 1.99) 

I TBD Examiner Name 

Attorney Docket Number CF01-001-02-07 

31 8198856 2012-06-12 KOIDE KEISUKE 

32 8531162 2013-09-10 HAFNER JAMES LEE 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20030152088 2003-08-14 KOMINAMI YUKIO 

2 20040010358 2004-01-15 OESTERLING CHRISTOPHER L 

3 20080039989 2008-02-14 POLLACK SETH B 

4 20080040223 2008-02-14 BRIDGES SETH W 

5 20080162305 2008-07-03 ROUSSO ARMAND 

6 20080243331 2008-10-02 KATO KAZUYA 

7 20080275848 2008-11-06 ALLEN MARK G 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/ 

EFS Web 2.1.18 IPR2025-00152 
Tesla EX1002 Page 365



Receipt date: 08/04/2023 

Application Number 18340781 

Filing Date 2023-06-23 

INFORMATION DISCLOSURE First Named Inventor I Jeffrey R. Ambroziak 
STATEMENT BY APPLICANT 

Art Unit 3649 
( Not for submission under 37 CFR 1.99) 

I TBD Examiner Name 

Attorney Docket Number CF01-001-02-07 

8 20080312782 2008-12-18 BERDICHEVSKY GENE 

9 20090001927 2009-01-01 
STAMOS EUTHEMIOS 
NICHOLAS 

10 20090021385 2009-01-22 KELTY KURT 

11 20090030712 2009-01-29 BOGOLEA BRADLEY D 

12 20090089254 2009-04-02 VON KAENEL TIM A 

13 20090130965 2009-05-21 
GALVEZ-RAMOS ANTONIO 
MARTIN 

14 20090139781 2009-06-04 STRAUBEL JEFFREY BRIAN 

15 20090144622 2009-06-04 EVANS DAVID K 

16 20090189807 2009-07-30 SCALISI JOSEPH F 

17 20090313034 2009-12-17 FERRO ERICA HAEFNER 

18 20090313174 2009-12-17 HAFNER JAMES LEE 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /I.N.B/ 
EFS Web 2.1.18 IPR2025-00152 

Tesla EX1002 Page 366



Receipt date: 08/04/2023 

Application Number 18340781 

Filing Date 2023-06-23 

INFORMATION DISCLOSURE First Named Inventor I Jeffrey R. Ambroziak 
STATEMENT BY APPLICANT 

Art Unit 3649 
( Not for submission under 37 CFR 1.99) 

I TBD Examiner Name 

Attorney Docket Number CF01-001-02-07 

19 20110089887 2011-04-21 WARD THOMAS A 

20 20110148356 2011-06-23 LOWENTHAL RICHARD 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 
FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages, Columns, Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 
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2 2006112932A JP 2006-04-27 FUJI HEAVY IND LTD □ 
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1 
Notice of Allowance for Application No. 117/012,325 (Attorney Docket No. CF01-001-02-02) dated March 12, 2021; 12 

pps. 

2 
Notice of Allowance or Application No. 15/848,017 (Attorney Docket No. CF01-001-02-01) dated September 21, 2020; 
16 pps. 

Defendant Disclosure of Preliminary Proposed Claim Term Constructions (Charge Fusion Technologies, LLC v. Tesla, 

3 
Inc., W.D.TX, 6:21-cv-01078-ADA) of U.S. Patents 9,853,488 / 10,819,135 / 10,998,753 for Application Nos. 
12/502,041 I 15/848,017 I 17/012,325 (Attorney Docket Nos. CF01-001-02 I CF01-001-02-01 I CF01-001-02-02) dated 
April 29, 2022; 9 pps. 

Defendant Motion to Dismiss (Charge Fusion Technologies, LLC v. Tesla, Inc., W.D.TX, 6:21-cv-01078-ADA) of U.S. 
4 Patents 9,853,488 / 10,819,135 / 10,998,753 for Application Nos. 12/502,041 / 15/848,017 / 17/012,325 (Attorney 

Docket Nos. CF01-001-02 I CF01-001-02-01 I CF01-001-02-02) dated January 7, 2022; 18 pps. 

Defendant Preliminary lnvaldity Contentions (Charge Fusion Technologies, LLC v. Tesla, Inc., W.D.TX, 6:21-cv-01078-
5 ADA) of U.S. Patents 9,853,488 / 10,819,135 / 10,998,753 for Application Nos. 12/502,041 / 15/848,017 / 17/012,325 

(Attorney Docket Nos. CF01-001-02 I CF01-001-02-01 I CF01-001-02-02) dated April 1, 2022; 51 pps. 

6 
Final Office Action for Application No. 117/012,325 (Attorney Docket No. CF01-001-02-02) dated February 12, 2021; 
16 pps. 

7 Final Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 3, 2014; 21 pps. 

8 Final Office Action for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated March 29, 2012; 9 pps. 

9 
First Office Action for Application No. 117/012,325 (Attorney Docket No. CF01-001-02-02) dated December 2, 2020; 2 
pps. 
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10 
Inter Partes Review Decision (DENIED) of U.S. Patent 9,853,488 for Application No. 12/502,041 (Attorney Docket No. 

□ CF01-001-02) dated August 24, 2022; IPR PR2022-00519; 12 pps. 

11 
Inter Partes Review Notice of filing date accorded, Inter Partes Review of U.S. Patent 10,819,135 for Application No. 

□ 15/848,017 (Attorney Docket No. CF01-001-02-01) dated November 17, 2022; IPR2023-00063; 5 pps. 

12 
Inter Partes Review Notice of filing date accorded, Inter Partes Review of U.S. Patent 10,998,753 for Application No. 

□ 17/012,325 (Attorney Docket No. CF01-001-02-02) dated August 4, 2022; IPR 2022-01217; 5 pps. 

13 
Inter Partes Review Notice of filing date accorded, Inter Partes Review of U.S. Patent 9,853,488 for Application No. 

□ 12/502,041 (Attorney Docket No. CF01-001-02) dated March 17, 2022; IPR PR2022-00519; 5 pps. 

14 
Inter Partes Review Notice of filing date accorded, Inter Partes Review of U.S. Patent 9,853,488 for Application No. 

□ 12/502,041 (Attorney Docket No. CF01-001-02) dated November 17, 2022; IPR2023-00062; 5 pps. 

15 
Inter Partes Review Petition of U.S. Patent 10,819,135 for Application No. 15/848,017 (Attorney Docket No. 

□ CF01-001-02-01) dated October 21, 2022; IPR2023-00063; 232 pps. 

16 
Inter Partes Review Petition of U.S. Patent 10,998,753 for Application No. 17/012,325 (Attorney Docket No. 

□ CF01-001-02-02) dated July 22, 2022; IPR 2022-01217; 594 pps. 

17 
Inter Partes Review Petition of U.S. Patent 9,853,488 for Application No. 12/502,041 (Attorney Docket No. 

□ CF01-001-02) dated February 25, 2022; IPR PR2022-00519; 1719 pps. 

18 
Inter Partes Review Petition of U.S. Patent 9,853,488 for Application No. 12/502,041 (Attorney Docket No. 

□ CF01-001-02) dated October 21, 2022; IPR2023-00062; 333 pps. 

19 
Inter Partes Review Preliminary Patent Owner's Response of U.S. Patent 9,853,488 for Application No. 12/502,041 

□ (Attorney Docket No. CF01-001-02) dated June 17, 2022; IPR PR2022-00519; 1690 pps. 

Inter Partes Review Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 10,998,753 for 
20 Application No. 17/012,325 (Attorney Docket No. CF01-001-02-02) dated November 4, 2022; IPR 2022-01217; 121 □ 

pps. 
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21 
Inter Partes Review: Decision Granting Institution of Inter Partes Review for U.S. Patent 10,998,753 for Application No. 

□ 17/012,325 (Attorney Docket No. CF01-001-02-02) dated February 01, 2023; IPR 2022-01217; 27 pps. 

22 
Inter Partes Review: Patent Owner's Objections to Evidence for U.S. Patent 10,998,753 for Application No. 17/012,325 

□ (Attorney Docket No. CF01-001-02-02) dated February 09, 2023; IPR 2022-01217; 7 pps. 

23 
Inter Partes Review: Patent Owner's Sur-Reply, Inter Partes Review of U.S. Patent 10,998,753 for Application No. 

□ 17/012,325 (Attorney Docket No. CF01-001-02-02) dated December 16, 2022; IPR 2022-01217; 12 pps. 

Inter Partes Review: Petitioner's Reply to Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 
24 10,998,753 for Application No. 17/012,325 (Attorney Docket No. CF01-001-02-02) dated December 09, 2022; IPR □ 

2022-01217; 15 pps. 

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 10,819,135 for 
25 Application No. 15/848,017 (Attorney Docket No. CF01-001-02-01) dated February 17, 2023; IPR2023-00063; 439 □ 

pps. 

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for 
26 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps □ 

(Part 01 ). 

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for 
27 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps □ 

(Part 02a). 

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for 
28 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps □ 

(Part 02b). 

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for 
29 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps □ 

(Part 02c). 

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for 
30 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps □ 

(Part 02d). 

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for 
31 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps □ 

(Part 03a). 
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Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for 
32 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps □ 

(Part 03b). 

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for 
33 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps □ 

(Part 03c). 

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for 
34 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps □ 

(Part 03d). 

Inter Partes Review: Preliminary Patent Owner's Response, Inter Partes Review of U.S. Patent 9,853,488 for 
35 Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated February 17, 2023; IPR2023-00062; 3,780 pps □ 

(Part 04). 

Litigation Report (Charge Fusion Technologies, LLC v. Tesla, Inc., W.D.TX, 6:21-cv-01078-ADA) of U.S. Patents 
36 9,853,488 I 10,819,135 / 10,998,753 for Application Nos. 12/502,041 / 15/848,017 / 17/012,325 (Attorney Docket Nos. □ 

CF01-001-02 I CF01-001-02-01 I CF01-001-02-02) dated May 12, 2022; 1 pp. 

37 Notice of Allowance dated 01/05/2023 for US App. No. 17829408 (Attorney Docket No. CF01-001-02-05) (pages 1-13) □ 

38 Notice of Allowance dated 09/14/2022 for US App. No. 17829408(Attorney Docket No. CF01-001-02-05) (pages1-15) □ 

39 Notice of Allowance dated 09/28/2022 for US App. No. 17829412 (pages 1-17) □ 

40 Notice of Allowance dated 12/18/2022 for US App. No. 17829412 (Attorney Docket No. CF01-001-02-06) (pages 1-13) □ 

41 Notice of Allowance dated 12/19/2022 for US App. No. 17829408 (Attorney Docket No. CF01-001-02-05) (pages 1-13) □ 

42 Notice of Allowance for Application No. 12/502,041 (Attorney Docket No. CF01-001-02) dated October 30, 2017; 7 pps □ 
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43 Office Action (Final Rejection) dated 04/06/2023 for US App. No. 17826229 (pages 1-20) □ 

44 Office Action (Non-Final Rejection) dated 07/31/2023 for US App. No. 17826229 (pages 1-17) □ 

45 Office Action (Non-Final Rejection) dated 09/21/2022 for US App. No. 17826229 (pages 1-17) □ 

46 Office Action (Non-Final Rejection) dated 09/26/2022 for US App. No. 17306776 (pages 1-20) □ 

47 
Office Action (Notice of Allowance and Fees Due (PTOL-85)) dated 03/09/2023 for US App. No. 17306776 (pages 

□ 1-15) 

48 Office Action dated 09/21/2022 for US App. No. 17826229 (pages 1-18) □ 

49 Office Action dated August 3, 2022 for US App. No. 17 /826,229 (pages 1-4) □ 

50 Office Action dated August 4, 2022 for US App. No. 17 /829,408 (pages 1-4) □ 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
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CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

[8] A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Carson C.K. Fincham, Reg. No. 54,096/ Date (YYYY-MM-DD) 2023-08-04 

Name/Print Carson C.K. Fincham Registration Number 54096 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Complete and send this form_ together v,ith the applicable fee(s)_ by mail or fax. or via EFS-Web or Patent Center. 

By mail. send to: Mail S'top ISSUE FEE By fax. send to: (571) 273-2885 
Commissioner for Pai ents 
P.O. Bo;,,: 1450 
Alexandria. VA 22313-1450 

IN STRUC'l10NS: 1his :fbrm should beusedfor transm!.ttingtheJSSUE FEE andPUBLICA]lON FEE (jfrequfred). Blocks l through 5 should be completed where approprJate. 
A.ll farthi;;-r correspondence w1H be mailed to the current correspondence .1ddress as inchcated unless correct,;;-d belm,v or directed other,:vJse Jn Block ] , by (a) speci~/lng a n~v 
cmTespondence address; and/or (b) indicating a separate·' FEE ADDRESS" for nt1intenance fte notifications. Bera use rh~ctronic patent issuance may ocfur shortly afta
issue fee payment, any desired nrntinuing application should preferably he filed prior to payment of this issue f<e in order ,wt to jeopardi,.e rnpendency. 

CURRENT CORRESPONDENC'.E ADDRESS (Note: Use Block J for any change ofaddress) Note. A ceni1icate of mai]jng can only be used !Dr domestjc 1n:1iUngs of the 

RowanTree Law Group, PLLC 
90 Grove Street - Suite 205 
Ridgefield, CT 06877 

APPLICATIGNNO FILJN G JJ A TE 

18/340,781 06/23/2023 

TITI_E OF H'TVEL'·JTION· 

Af'f'LN. TY~E! E!NTJTY STATUS 

nonprovis1onal SMALL $480 

Fec(s) Tnms:rni.Hal. This ccrfrf.cate cannot be used ½1r any otht":r accompanying 
papers. Each additional paper, such as an assignmmt or formal drawing, must 
have its o,vn certi:ficak ofnmi1ing or transnli.ssicm. 

Certifkate of J\!ailing or Trnnsmission 
I hereby c,ortify that this Fe,(s) Trammittal is being deposited with the Uni1Jxl 
States Postal St-:rvice vvHh suilicient postage for .first dass rr-.aiJ in an envelope 
addn;sstxl to the 1,fail Stop ISSUE FEE addrt-:ss above: or being irans:mi.tittl to ihc 
TTSPTO via EFS-\V\:b or Patent C'.entt;r, on the tfate r'ekwv. 

Umor N. Bredmeh! (1yped or pnnted name) 

ilimor l'J. Bredmet1I/ (Signature) 

4i17/2024 (Date) 

FIRST NAMED INVENTGK ATTORNEY DOCKET NO CONFJl<l\ifATION NO 

Jeffrey R. Ambroziak CF0·I -001--02--07 8229 

PRbV. -r' AJU [SSLTE f}J::-: TOTAL H!E(S) DUE DATE DUE 

$0.00 $0.00 $480 04/24/2024 

ART UN[T C1_,ASS-SlJEC[,ASS 

BOR!SSOV, IGOR N 3649 705-007360 

l. Change of conespondence address or indication of''Fei:
Address" (37 CFR J .363) 

D Change of correspondence ad.dress (or Change of 
Conespondence Addrt-:ss 1.<Jrm PTO/SB/122) attached. 

D (,. Ft-:e Address'' indication (or ' t Fe~; A<ldn;ss" Jnd1...:atlon fO:rrn 
PIO/ AI1l/47 or PTO/SB/47; Rev 03-09 or more recent) 
attached. Use of a Customer Nm11 ber is re uire<l. 

2. For JEJnting on the patent front page, hst 

(1) The no1nt-:s ofup to 3 registered potent aH1.Jtnt-:ys or 
agents OR: alten1atively, 

(2) The name of a sing] e Ulm (havjng as a n~rnber a 
reg~stt":red atto:rr1ey or agent) and the names ofup to 2 
registered paknt atton1eys or agi:-nts. lfno n.1n~ is 
]jsted, no name win he printed. 

1. RowanTree Law Group PLLC 

2- Carson C.K. Fincham 

3. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON ·nrn PATENT (print or type) 

PLEASE N0'11:~: Unless an assjgnee is~dentiff ed. helow, no assignee data wm appear on the patent. 1fan ass~gnee is jdenti1ied below, the document .rnnst have been 
prev~ous]y recorded., or filed forrecordation, as set forth in 37 CFR 3.l l and. 37 CFR 3.81 (a). Completion of this fonn is NOT a substitute for 1i]jng an ass~gnn~nt. 

(AJNAMEOF ASSIGNEE 

Charge Fusion Technologies, LLC 

(B) RESIDENCE: (CITY and ST'\TE or COTJNIRY) 

Ridgefield, CT 

PJea_se check the appropriate assigne~; ...:ategory or cait":gories (wlHnot bt-: prinit":d on the pait":nt): D 1ndi V1duaJ D Co:r,:voration or otherprivait": group entity D Governn~":nt 

4a. Fees Submitted: fiilrssue Fee fiil Publication Fee (ifrequired) 

4b. l\1ethod of Payn~nt (Pleasefirst reapply anypret·ioll~ {y puidfee shox 1n above): 

[i) Electronic Payment v~a Patent Center or EFS-VVeh [:] Enclosed check □ Non-electron~c payment by credit card (Attach f;rn1 PT0-2038) 

[i] Thi:-D1rector Js hereby authonzed to charge the required fee(s), any defic1ency, or crecUt any overpayment to Depos1t A.ccount No. 50-5363 

5. Change of Entity Status (:fro1nstatus indicated above) 

D Applicant c,ortifying micro mtity status. S,,e 37 CYR 1.29. 

D App11...:ant asst":ttlng sm:JH entity status. Se~; 37 CFR] .27. 

D Applicant ch.1ngJng to regularundiscounted Ee st.1tus. 

NOTE: A.bsent a valid Certiiication oHvficro Entity Status (see f.Jrrrn PTO/SB/ l 5A and 15B): issue foe 
payn~nt in the n~cro enthy amount will not be accepted. at the ris h. of application ahandontnent. 

NOTE: If the application was preV1ou,qly urn.h":rmicn; entity status) ched .. lng this hoxvvill be token as 
anotiJication a.floss ofentitlt-:rrient to micro entity status. 

NO]E: Check1ng this box \viU be t.1ken as a notificationofloss ofentJtleu-&nt to smaU or m!.cro i:-ntJty 
status, as applicable. 

NOIE: Tids fbrm must be signed in accordance whh 3 7 CFR 1.31 and 1.33. See 37 CFR l.4 fbr sjgnature requiren"t:nts and certHlcations. 

Amhonzed Signature /Carson C,K, Fincham, Reg.#54096/ 

Typed or printed name Carson C.K. Fincham 

R TLG/PTOL-85 Pan B (IJ3-23) 

April 17, 2024 
Registratlon No. 54096 

U.S. Patent and Tradc:mad. Oilicco; US. DEPARTMENT OF COlvf:VEERCE 
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l-1:iflffl UNITEOSTATES : ~. )L PATENT ANO TRADEMARK OFFICE 

Title of Invention 
~) \( ~:; ·1, E: f\l! t) /\ N t) f\l! E:: ,r in~ C) [) E) F: C) F~ (3 F~ i\ F~ t,i ~ c: i\ L. lJ ~) E: Fl ~ N ·'r E:. Fi F~ .t\ C! E:: ( (~ tJ ~) ., E3 i\ ~) E: [) (~ t,i i\ F1 (3 ~ N (~ C) F~ 
E:. L, E: c: ,r Fi i (~ \l E: },1 ~ (~ L. E:: ~) 

Application Information 

APPLICATION TYPE Utility - Nonprovi::,ionai ,:\pp!ication PATENT# 

CONFIRMATION# B229 

PATENT CENTER# 651 ~?6634 

CUSTOMER# 89411 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 

FEE CODE DESCRIPTION 

PAYMENT TRANSACTION ID 

AUTHORIZED BY Carson Finch,:lm 

FIRST NAMED 1v1r. ,_l(,,h'n::y Ft A:11bt0ziak 
INVENTOR 

PAYMENT AUTHORIZED BY 

:r? t:;Ff.-1 'L:16 O\h~t~nn&~~ af)pHcat~on fi~~ng~ Si:":i~rch~ &~nd t~xtu1)~n&~t~t~n ft~~~s}; :r? 
(:;Ff.-11 .:17 (t"1 i~l~~nt t~pp~h:at~CH1 and n.~t~X£U1)~n&~t~-::.~n i:H'CH:;i:":~~s~ r§~l 'fi~i:':~~)~ 37 c:FR 1 ~ 19 
(Dr.H~t.HlH~~nt St~pp~y f~~{~~~); 37 (:FTi ·'L20 (f)o~~t ~St~t~i~tH)~~ fe~~s}; 37' c:Fl1 'L.~tl 
(~:~~scf:~~~ani~ous. fi~t~s .and t~h~rt~i~i:;) 

ITEM PRICE($) QUANTITY ITEM TOT AL($) 

480 .. 00 
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and fvlPEP 506), a Filinn Receipt (37 CFR 1.541 wil! be issued in due course and the date shovvn on this .Acknowlednemer1t 
Hece,pt w:11 ;:istab!ish the filing date of the ::tpplica!ion 

Ni:itlona! Sti:ige of an !ntemationa! App!!cation under 35 UaS.C. 371 

If a time,y subrnission !o enter the nationa! stage of an international appl!rn!:on is compliant w!!h the conditions of 35 U S.C. 
37'1 and other q:,plicable require,,1ents a Fon,1 PCT!DO/EO/903 !nd,cat!ng acceptanc::i ol the applica!,on as a national stage 
sub;-n!ss!on uneler 35 U.S.C. 3Tl will be issuec in addition to tl1e F!!inn Receipt, in ciue course. 

New internatimml Application Fi!ed with the USPTO as a Recelvh,g Office 

If a new ,ntemationa! app,ication !s being f:led ::tnC !he interna!iona, application includes the necessa:-y components for an 
international fi!ing date (see PCT .Article 11 and MPEP 1810), a ~~otification of the International Application f'Jurnber and of the 
International Filing Da!e (Form PCTiRO/105) will be ,ssued in due course, subject to presuiptions concerning national secur:ty, 
and t:1e elate s:1own on this .Acknovvlednen,ent f-'"{eceipt ,viii establish tl1e !nternationa! filinq elate of the application. 
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l-1:iflffl UNITEOSTATES : ~. )L PATENT ANO TRADEMARK OFFICE 

APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET# 
18/340,781 04/17/2024 11 :21 :22 AM Z ET CF01-001-02-07 

Title of Invention 
SYSTEMS AND METHODS FOR GRAPHICAL USER INTERFACE (GUl)-BASED CHARGING OF 
ELECTRIC VEHICLES 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

PATENT# -

CONFIRMATION# 8229 

PATENT CENTER# 65126634 

CUSTOMER# 89411 

CORRESPONDENCE -
ADDRESS 

Documents 

Digest 

FILED BY Limor Bredmehl 

FILING DATE 06/23/2023 

FIRST NAMED Mr. Jeffrey R. Ambroziak 
INVENTOR 

AUTHORIZED BY Carson Fincham 

TOTAL DOCUMENTS: 1 

65C7A6FF65760C9COD54EA9EFA5FAD5E40F4B8DOD07501C1 
9D9F94D73C401B84E37E99A5FDE09FABF3E6A6895D7DOD08 
CA6BDCEA5960338F180E05800FF7A446 
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This .Adqmwlednermmt Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 
by the applica.nt, and i:1cludinn pa,;p counts, where appiicabi::i. It serves as evidence of rece,pt si:n:lar to a F'ost Ca.rd, as 

descriiJed in MPEP 50:3. 

New App!icat!ons Under 35 U.S.C. 11 i 

If a new a.pplica!ion is be,ng filed and !l,::i application inciuoes !l,::i necessary components for fiiing date (see Ti' CFH 1 S:3(b)··(d) 

and [\/1PEP 506), a Filing Receipt (37 CFR 1.54) wili be issued in due course and the oa.te sllm,vn on tl1is Acknowledqement 
Receipt will estab:ish tr1e filinq date of the application 

National Stage of an !ntemationa! Appl!cation under 35 U.S,C. 371 

I! a time!y submission to enter the nationai stane of an international application is complia.nt 11',tith the conditions ol 35 U.S.C. 

371 and otrier applicable requiremen!s a Form PCT/DO/EO/903 ,ndirnt:ng acceptance of the application as a national stage 
submission under 35 USC. 371 will be issueci in a.cldition to the Fi!inq F{eceipt, in cue course. 

New International App!icaUon Filed wm-i the USPTO as a Receiving Office 

ll a new interna!iona, app!ication is being !iled and the internationa! Hpplication includes Uie necessary cornponents !or an 
inte,national fiiinn oate {see PCT Article ·11 and MPEP 1810\ a I\Jotification of tl:e lnterna.tional Applica.tion f\Jumber and of tl:e 

International Fi lino Date (Form PCT/RO/105) vvill be issued in due course, subject to prescriptions concerning national security, 
and the da.ie shown on this Acknowledgement H,::eeip! ,Nill es!ablisl: the ,ntemationa! filin~J da.ie of !l:e application. 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

18/340,781 05/21/2024 

89411 7590 05/01/2024 

RowanTree Law Group, PLLC 
90 Grove Street 
Suite 205 
Ridgefield, CT 06877 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

11990788 CFO 1-001-02-07 8229 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. The patent will issue electronically. The 
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed 
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in 
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent, 
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197. 

The USPTO is implementing electronic patent issuance with a transition period, during which period the 
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of 
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the 
USPTO's Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center 
may be reached at (800)972-6382. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:// 
patentcenter.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

IR103 (Rev. 10/09) 
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Mr.Jeffrey R. Ambroziak, Guilford, CT; 
Mr.Carson C.K. Fincham, Ridgefield, CT; 

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

Charge Fusion Technologies, LLC, Ridgefield, CT; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

18/340,781 06/23/2023 Jeffrey R. Ambroziak 

89411 7590 05/21/2024 

RowanTree Law Group, PLLC 
90 Grove Street 
Suite 205 
Ridgefield, CT 06877 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

CFO 1-001-02-07 

CONFIRMATION NO. 

8229 

EXAMINER 

BORISSOV, IGOR N 

ART UNIT PAPER NUMBER 

3649 

NOTIFICATION DATE DELIVERY MODE 

05/21/2024 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

eP AIR@rowantreelaw.com 

PTOL-90A (Rev. 04/07) 

IPR2025-00152 
Tesla EX1002 Page 382



APPLICATION NO. 

18/340,781 

RowanTree Law Group, PLLC 
90 Grove Street 
Ridgefield, CT 06877 

ISSUE DATE PATENT NO. 

21-May-2024 11990788 

EGRANT NOTIFICATION 

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:// 
patentcenter.uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 
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